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View of Complete Blast Furnace as Seen from the Charging Platform of Adjoining Furnace. 
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‘ t il t } yur eX 
‘ ! t ind on the other 
' ’ i t i t afe lard against 
vhicl ittend on the increase of the op 
| t for imulatir rapid wealth, and the 
ten i t pportur t wquire tha vyealth 
! I i to be found in the rapid growth 
of ir universiti« ind the endid moral and men 
tal eqi Inent ! the ffer to the youth of the 
ct W I ¥ of nothin that sugul Oo well 
for u ture i the tact hat the development of 
our mtv ithe movil rorw 1 at an ever-accel 
erating rate Indeed luring the past decade they 
ha wri i el than tl populat on The 
ecor ‘ rowt th of ir leading univer 
ho that fro 895 to 1905 the increase in 
I ol ent ha na foilo Har 
1 atte iat ha risen |! n 3 1) to 4,559: Colum 
i } to 4,056 Miect ul from 2,818 to 
/ vi ta, fron t f Illino ha 
m he <traordinary jump om 607 to 3,391; Wi 
) ! crea 1 from 1,67 te 90; Corne 
f 1689 t 0; California, from 1,787 to 3,200 
Ya to 124 Cc} izo, from 1,524 to 
. t " New Yo 
fi ) Stanfor 
j ton m 1,109 to 1,384 rept 
{ners e of from 0 ‘ é ‘ 
x . , f 
n t I y of Lllinoi Now, in the ten year 
tr ’ mo tl ncrease he population i 
the United Stat vas about ‘ cent while lur 
he y pe ij at thirty n e! tle t! attend 
ant re x +4 per cen Amor he man 
1 ! ture in the rowt ‘ th countr 
ther no that carries brighter promise for the 
ine hat t ever-widening appreciation of the 
great educational! institutions of the country 
- — «o> —_ 
GASOLINE ENGINES AND THE TORPEDO BOAT 
" on a question of tir before the internal 
combuation engine would be ven a us trial in 
he propulsion orpedo boat rt 1 le quality 
of a opit i pow rin proportion to the we nt 
of tl iin ind ti vide radius of action fe 
given ht o iel which can be ecured by the 
use f gasolis ire qualitic which have always con 
mended themselv« strongly to the consideration of 
the naval archi t The first serious attempt to pro 
duce a motor-driven torpedo boat of practical siz 


and seagoing ability has recently been made by Yar 





row, and he has succeeded in turning out a crait 
uceess was so pronounced that it has been 
wed by the Admiralty, and eems likely to be 
ite t 
fron +} tial 
lotillas ‘ Hbulit The ( na va that 
t ‘ { ’ yuld made i 4 I 
of mall raft, each of high eed ind pr 
ecAUsE small size, a difficult object to hit 
ost but little to build In the desire to raise tl 
eed, the geners have been driven to increase 
the hy int from their original 75 feet torpede 
! t hav row! » an over-all leneth of 150 feet 
| ner n their cost has nec ivily led to a 
dec t num! t, and consequently 
torpedo flot iat valuable element 
of bewilderts vi hance of get 
tit hon ; I \ 1 1 warshiy o largely 
In cnuat about i oat vhich would 
‘ modat t f I ! 1 restriction 
‘ t ven boat 
1) ; ; tte, has 
vell we r tor 
ped rithor ) feet 
beam, has prov ‘ ‘ et 15 
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i tf continuou on a sea trip of many 
Che ‘ weights which has 

red { adoption of the gasoline motor 

! ! 1 of this vessel with a tor 
1 ! limer ol driven by am, 

t i I the im load vou.d be 

i i I { i i ompared 

} I t ra ction OL a 

il ld be only 

t ( t! motor-tor 

Th 

itt é h ( y and 

é ) ‘ 1 t 

! ( hem 

’ i t t 1 ”) 

i i i ind 

Ee .< ‘ 1 these 

( t rra i ot I il ta 

at t ' t , r harbe where 

( i ind so pro 

\ ! i Ol 10us 

‘ h coul I quickly 

I I l ra n large numbers at any point 
vhich 1 ht | t itened Although for aggressive 
eration h craft as these can never in any sens¢ 
ersede tl battleship, it i worthy of note that 
over three hundred of them could be built for the 

price of a sin South Carolina” or “Michigan. 
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NORTH TUBE OF HUDSON RIVER TUNNEL COMPLETED. 


It is seldom indeed that an enterprise so vastly im- 
portant the constructic of the two great railroad 
tubes by means of which the Pennsylvania Railroad 
Company is to gain a long sought admission into the 
city of New York beneath the Hudson River, is forced 
to its completion with such rapidity nd with such 
little ostentation Public attention has been centered 
upon the huge excavation for the terminal on Man 
hattan Island, and upon the serious difficulties which 


have attended the driving of the tube beneath the 


East River; and since the sinking of the shafts for 
the Hudson River tubes, practically nothing has been 


speed with which the 


heard of the truly remarkable 
two tubes were being pushed through to a connection 
beneath the river Work on the tunnel proper com 
need on the New York side on April 18, 1904, and 
on the Jersey de on September 1 of the same year. 
rhe hields of the north tube met cn September 12 
1 t! | en i ras rate ilrivin the snieids 
ol next 
mp me! now under way for iving ad 
ol Pennsylvania Railroad to New York 
ind Long Island will cost altogether: ibout $100 
O00. Of The North River div on of thi work, ex 
te ng from the new terminal at Thirty-third Street 
ind Eighth Avenue to the Hackensack Meadows, west 
( the Palisade ha a total length of 13,700 feet, 
nd the neth of the tunnel proper, lying directly 
eneath the Hudson River, is 6,100 feet The tun 
nels on both le if the river were driven through 
ck without the use of shields, to as great a dis 


the nature of the material would allow, and 


in this portion of the work serious and rather puzzling 
obstructions in the way of pile cribwork, and rip 
rap, were encountered As soon as the river mud 
nd t were entered, tl shields were set up and 
lrivir progressed steadily and rapidly and 

th a remarkable absence, for this kind of work, of 
fatalitic and serious accidents One miner lost his 


submerged in quicksand, and 
to the effects of 


supposed, however, that 


by being suddenly 
attributed 


must not be 


there was one death com- 


pressed air It 


the success in driving the tunnel was due to the ab- 
sence of difficulties of a physical nature; for the 
greatest care had to be exercised in maintaining the 
pressure at the proper point to prevent a sudden 
blowout and the inflow of quicksand into the tube. 
TI was particularly the case on the Jersey side, 
wher it a depth of 85 feet, a freely-flowing quick- 
sand wa encountered. On the New York side, 
moreover, not far beyond the bulkhead wall, the 
tunnel passed through silt, the surface of which lay 
iangerously near the bottom of the river. The diffi- 


ilty at th point overcome by the well-known 


dumping clay and forming a blanket on 
which effectively prevented air-blowing. 


was 
expedient of 


the river bed 








As tl shield progressed, the heavy segmental rings 

put in place, and the work advanced so rapidly 
that on one occasion as much as 12% feet of dis- 
unce was made in eight hours. The work remaining 
to be done cor t n driving through the bottom of 
the tube a row of ive ron screw piles, which 
will be | they reach. the underlying rock. 
These wi l i i curely to the tube, and will 
form a series of ‘ n which the structure for 
carrying the 1 laid. The interior of the 
tube will be « h about two feet of con- 
crete, which, in con ‘ n with the massive cast-iron 
shell and the heavy s« will render the work 


so stable as to rmanency of these tunnels 


for all time 
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STEEL PASSENGER CARS FOR TRUNK RAILROADS. 


It is good news to those of us who realize that the 
loss « on eam railroads is altogether too large, 
to learn that at last one of our great trunk lines has 
deci to adopt the all-steel passenger car as a stand 


ard for all new equipment. The steel car, as we 


pointed out in the columns of this jou 


is the o1 sure preventive of those two fruitful causs 


of dk 1 and injury in railroad wrecks, namely, tel 





ee i i Telescoping, or the crushing of one 
Cal ! t into the one adjacent to it, should, more 
vie pe ing, be known as shearing for hen 
telescoping takes place, the mischief is due to the 1a 
ive I iormously strong platform of « car | 
in ove one adjacent, and sliding forward upon 
 ¢ hrough tl light tramework of the sides 
until the body of the telescoped car is cut loose from 
the under-framing As the entering platform is forced 
resist 1long the surface of the one on which it 
climl forward ¢ passes through the car, usu 
ally at about the level of the passenger seats, and th« 
passengers are crowded forward, mixed up with the 
wreckage of the seats, the splinters of the framing, and 
the fragments of heavy plate-glass windows, with all 
those resulting horrers with which we are only too 


The 


combustible woodwork of the car and its yet more com 


familiar risk of fire is due to the ignition of the 


bustible paint and varnish, by the inflammable iliu 


minating gas, or the scattered white-hot coals from the 


engine firebox 


Obviously, the best preventive of telescoping is to 


so construct the cars that the end framing of the body 


and the vestibules will be strong enough to prevent the 


shearing action of the and it has at last 


material 


platforms; 


come to be realized that the only which pre 


sents the proper resisting qualities is the wonderfully 
mild steel of 


buildings, our 


tough and elastic which we build ou 


skeleton bridges, and our steamships 
Railroad 


future pas 


Great credit is due to the Pennsylvania 


Company for its determination to build its 


We understand that the first order 


senger cars of steel. 


for the passenger-car equipment to be used in the 


son River tunnels and the new Manhattan and Long 
Island stations is to be of steel throughout, and that 
one thousand of the new cars are to be ready as soon 
as the tunnels and station are completed The Pull 
man Company is now constructing the first all-stee! 
leeper car, Which if it gives satisfaction, will be fol 





iowed by five hundred Pullmans of similar design. The 
main feature of the new car platform is a massiv: 
central box girder, 24 inches wide by 19 inches deep 
which will extend throughout the full length of tl 
car from coupling to coupling From this backbon 


deep steel cantilevers will extend transversely, four 
on each side, to carry the sides of the car, which wi 

be composed of steel girders of unusual strength. The 
floor framing will be covered with a continuous floor 
ing of ‘ plates, strongly riveted to the steel longs 

tudinal girder and the cantilevers of the floor fram 
ing; and cover this plating will be placed a cement 


finish in imitation of stone which will be laid while in 


the plastic 


be obt 
ner posts of 


condition. Security against telescoping will 


ained by making the steel vestibule end and cor 


such a form and strength as will present 


great resistance to transverse shearing; and should 


through these, it 


which 


the adjoining platform be forced 
will 


be of 


bring up against the end door posts, will 


a very deep section, securely riveted to the 


the platform, and to a horizontal 
plate at the car. In- 


main box girder of 


steel strengthening roof of the 
side and out, the lining will consist principally of steel 
plating, and no wood or inflammable material what- 
ever will be used except for the top of the seat arms, 
been introduced for the comfort of the 


The car is equipped for electric lighting, 


where it has 
passengers 


the current for which is furnished by storage batteries 


placed beneath the car; and it is to these batteries 
largely that the great weight of the new car is due; 
for while the standard wooden coach weighs about 


85,000 pounds, the new steel car has a weight of 103,- 
550 pounds. This increased while it will be 
dubiously by the master mechanic 


weight 


looked at who has 
to provide the motive power, has the advantage that 
it greatly vibration and noise and, therefore, 
adds to the comfort of the passenger. 


JAMES DREDGE. 


reduces 





The field of technical journalism has suffered a 
heavy loss in the recent death of the late James 
Dredge, editor of our esteemed contemporary E 


neering. Among engineers there were few conten 


ary names more widely known .than his; for out 
of his editorial work, which extended over a period 
thirty-three- years, Mr. Dredge was honorably know 
for the active part which he took in the great intern 
He was identified with the Vien! 
and later with the Centennial ex! 

of 1876, Paris exhil 
tions of 1878 and 1899. He was a member of the Bri 
ish Commission for the Chicago exhibition of 1° 
He held similar official positions with the Antwerp ¢ 
and he 


tional exhibitions. 





exhibition of 1873, 


bition at Philadelphia and the 


Was ‘< 





hibition and that held in Bruss 


eS 








Si PTEMBER 72, IG 0 


of the vice-presidents of the British Commission for 
the Milan exhibition of the present year, 

Mr. Dredge was born at Bath, July 29, 1840. He was 
educated as a civil engineer, and it was in the course 
of his professional work that he first made the ac- 
quaintance of the late Zerah Colburn, and that other 
distinguished engineer, the late Alexander L. Holley. 
Zerah Colburn, who had held the position of editor of 
The Engineer, London, left that journal to establish 
one of his own, the first number of which, under the 


title of Engineering, was published in 1866. It was 
through Mr. Colburn that Mr. Dredge became one of the 
staff of the journai with which he was to be honorably 


associated for so many years. Not only was Mr. Dredge 
a frequent visitor to this country; but at all times he 
took the most lively interest in its growth and prosper- 
ity. Conspicuous among his early writings were a 
series of articles on American works, included in 
which was a series of articles on one of the leading 


American railroads, Which was subsequently published 


in book rm. The visit of Mr. Dredge to this coun- 
try in 1897 w made for the purpose of delivering an 
address in connection with his unveiling of a bronze 
bust of in Washington Square, New York. He 
was a member of the British Institution of Mechanical 
Engineers and of the Institution of Civil Engineers. 


He was also elected an honorary member of the Amer- 
ican Society of Mechanical Engineers. 
- 2+e-2 — 
THE ADVANTAGES OF CRANK AXLES FOR LOCOMOTIVES. 
BY W. F. CLEVELAND. 

The pistons of a locomotive, and their reciprocating 
connections, during acceleration and retardation 
stresses, may be considered, so far as these disturbing 
forces are concerned, as captive projectiles, whether 
propelled by steam in the cylinders, or through the 
cranks and axles, by the momentum of the train when 
steam is shut off. In the former case, their unbalanced 
inertia is applied to the cylinder heads in precisely 
the same way as the recoil! of a gun is occasioned, and 
induce the racking strains which occasion the serious 
repair bills, itemized as broken frames, deranged ad- 
justments, bad steam distribution, and a hundred other 
ills, that may be diagnosed as general locomotive de- 
bility 

During the excessive speeds of modern railway travel, 
the strains induced by the unbalanced inertia forces of 
these parts are largely occasioned when steam is shut 
off in the descent of grades and the approach of sta- 
tions. The strains are then applied through the rods 
and cranks to the frames at the main bearing connec- 
tions, the momentum of the train being the propelling 
energy, but the destructive effects are of the same 
character and proportion. They are partially .and in- 
adequately balanced by the counterweights, whose ser- 
vice is further vitiated by the variable track pressures 
which they induce, and by the unbalanced strains of 
their continued action at both centers, when the inertia 
of the piston and its connections has been removed. 
During piston acceleration, the effective steam pres- 
sure, as measured by the crank stresse¢s, is diminished 
to the extent of the static inertia of the reciprocating 
s also unbalanced to an equal extent, but 


parts, which 
the loss is repaid by the dynamic inertia of retarda- 
tion in the latter half of the stroke. 

The retardation stresses of the latter half of the pis- 
ton stroke are applied to the cranks, in unison with 
those of the effective steam pressure, but as the latter 
are balanced between the piston and the cylinder heads, 
the former remain unbalanced, except by the untimely 
action of the counterweights, and like a retarded or 
captive projectile, communicate their disturbing forces, 
through the rods and cranks, to the main bearing 
connections, where they are absorbed by the frames 
and general mass of the locomctive. These forces of 
retardation and acceleration of the reciprocating parts 
act in unison with the course of the train’s motion 
during one-quarter of each revolution of the drive 
wheels, but in contrary directions to one another dur- 
ing the next quarter. That is, with the piston of the 
left-hand engine at the upper (crank position) half 
stroke, and the opposite piston at head center, the re- 
tardation stresses, during the ensuing quarter, on the 
one side, and the acceleration stresses on the other, 
both act in unison with the direction of the train's 
motion; but in the next quarter they act in contrary 
directions to one another, as the change from retarda- 
tion to acceleration takes place with the reversal of 
the piston motion, and the change from acceleration 
to retardation during the course of the piston stroke. 
The conditions and changes are the same at the back 
centers, except that the directions of the disturbing 
forces are reversed. The cycle thus begins with these 
forces acting in unison for one-quarter of a revolution, 
and in the direction of the train’s motion, then chang- 
ing, during the next quarter, to contrary directions to 
one another, then acting in unison during the third 
quarter, but contrary to the direction of the train's 
motion, and during the last quarter, pushing or pull- 
ing in contrary directions, Zhe conditions will be more 
readily understood by keeping in mind the fact that, 
during the piston acceleration and retardation of the 
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first quarter of the cycle, the pistons move in contrary 
directions, and therefore the disturbing forces act in 
unison of direction, because the acceleration forces 
are always contrary, and the retardation forces always 
in harmony, with the direction of the piston move- 
ment. During the second quarter of the cycle, the 
pistons move backward in unison, and the disturbing 
forces are therefore contrary to one another in direc- 
tion, and so on to the end of the cycle. 

It is therefore evident that the conditions are far 
worse than if these forces continually acted in con- 
trary directions, as the sudden changes at each quar- 
ter revolution, even at moderate speeds, are productive 
of racking strains, aggravated by lost motion in the 
working parts, and culminating in crystallization and 
breakage of the frames, and impairment of the gen- 
eral efficiency of the locomotive. 

A most satisfactory change for the better may be ef- 
fected, however, simply by the use of crank axles, 
placing the cranks as closely together as possible, in 
order to centralize the strain, and at the same time 
protect the cylinders from heat radiation and cylinder 
condensation, by their inclosed positions. During the 
first and third quarters of the cycle, when the disturb- 
ing forces act in unison, the distribution of the strai‘* 
will be practically the same as with outside cylinders 
and no racking stresses will be occasioned; but during 
the other quarters, when the disturbing forces are 
contrary in direction, the approximately central posi- 
tions of the cranks, considered in connection with the 
inertia of the wheels and outer parts of the axles, will 
eliminate the racking strains, and practically balance 
the disturbing forces. Light counterweights only will 
then be required to balance the coupling side rods and 
wrist pins. 

Crank axles have been in use for many years on 
English railways. It is claimed that American loco- 
motives have made a poor record on these roads in en- 
durance competition with those of English manufac- 
ture, and the main cause is probably not far to seek; 
but the prejudice against crank axles in America is 
gradually being eliminated by improved methods of 
manufacture, and by the unqualified success of bal- 
anced compound locomotives running in this country. 
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INVESTIGATING THE NUTRITIVE VALUE OF MEAT. 

BY ELIZABETH ©, SPRAGUE, 

A billion and a half dollars are spent every year by 
the people of the United States for the meat they 
eat—about a third of the whole amount expended for 
raw food materials. This immense sum is used to 
purchase a food of whose nature and dietetic value very 
littl is known. Every one thinks he knows from 
experience what suits him best, or at any rate, as one 
woman expressed it, “likes to eat what he likes, and 
not what is nourishing.” 

It has proved financially profitable to study the food 
of plants, to analyze the soil where they are to be 
grown, discover what food element is lacking, and by 
supplying this produce a more perfect and plentiful 
crop. Extensive experiments are carried out to de- 
termine by what system of feeding the most market- 
able steer yielding the largest profit can be raised. 
Even the question of whether the corn should be 
ground into a meal or fed to the animal on the cob 
is thought worthy of consideration and experiment. 
This, because the value of such care and experiment 
can be demonstrated in the returns in dollars and 
cents. A man’s health, strength, and efficiency depend 
upon the food he eats, but it is less easy to show the 
results of experiments with human beings than with 
plants and the lower animals. In matters of food more 
than in anything else the human race has been con- 
tent to follow its instincts. Now, however, the time 
has come when it does not seem sufficient to depend 
upon these alone. We have begun to appreciate the 
ability of science to first interpret the leadings of in- 
stinct, and then discover means of improving upon 
them. Through the domestic science movement many 
of the more intelligent housekeepers have come to re 
alize the need for more accurate information regarding 
the nutritive and economic value of different foods, of 
methods of cooking, and related subjects. To supply 
this need the government, through the Office of Expert- 
ment Stations of the Department of Agriculture, has 
established a system of Nutrition Investigations. 
These include studies of the food consumed by typical 
individuals, families, and groups in colleges, hospitals, 
and other institutions, to determine representative 
food habits, to discover the principles underlying the 
natural selection of food, and to establish a rational 
basis for such selection. 

While very few people in civilized countries actually 
starve, many have less food than they need, and multi- 
tudes have less than they would buy if they could. On 
the other hand, many people have more food than they 
should have. Careful preparation and skillful cooking 
fits much food for use which would otherwise be 
thrown away, and makes what is already edible more 
easily available, and therefore more valuable to the 
body. We do not, however, know a great deal about 
the effect of cooking upon food and its influence upon 
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digestibility. Moreover, whenever money is scarce and 
the most should be made of food, there the ignorance, 
carelessness, and incompetence of the cook are pro- 
verbial. Therefore the nutrition investigations have 
included researches upon the preparation of some of 
the most important articles of diet, pariicularly bread 
and meat. It seems especially suitable that. the in 
vestigations upon the chemistry of meat should be 
carried on in Illinois, which contains the greatest dis- 
tributing center for this food in the world. 

At the University of Illinois severai laboratories of 
the Department of Chemistry are devoted to this study. 
Not only are different cuts and kinds of raw meat 
analyzed to discover differences in composition and 
therefore in nutritive value, but they are also cooked 
in various ways to determine the comparative value 
of different methods of cooking, the losses and changes 
in composition which occur, and the influence of these 
upon the digestibility of meat. 

A standing rib beef roast, for instance, ic shown by 
analysis to consist of 42 per cent refuse or inedible 
material, bone and gristle, 24 per cent water, 26 per 
eent fat, 7 per cent proteid (muscle-building sub 
stance), 0.7 per cent organic extractives. Therefore, if 
one pays 75 cents for a 5-pound roast of this character, 
31 cents goes to pay for waste materiai and 45.5 cents 
for edible meat divided as follows: 18 cents for water 
and 25.5 cents for the actually nutritive material. 

The same roast, boned and rolied ready for cooking, 
would weigh about 3 pounds, 44 per cent of which 
would be water, 12 per cent proteid, 1.4 per cent or- 
ganic extractives, 41 per cent fat, and 0.6 per cent ash. 
After cooking it would weigh about 2% pounds if 
cooked very rare, and contain 40 per cent water. 14 
per cent proteid, 43 per cent fat, 1.5 per cent extrac- 
tives, and 0.7 per cent ash. Having lost more of water 
than of the other constituents during cooking, it has 
become more concentrated, and a pound of the cooked 
meat contains as much nutritive material as 18 ounces 
of the raw meat. 

It is difficult for the uninitiated to appreciate the 
extent of the work involved in such investigations 
but some idea may be gained from the fact that a 
single cooking experiment, including the analysis of the 
meat before and after cooking and of the accompany 
ing broth or drippings, means that one hundred and 
forty chemical determinations must be made---suffl 
cient work to take all of one man’s time for three 
weeks. Moreover, each cooking experiment must be 
repeated a number of times, in order to collect suffl- 
cient and indisputable evidence to justify definite con- 
clusions. In the course of these investigations nearly 
a hundred raw meats bave been analyzed, and three 
hundred cooking experiments performed Resvits 
which are of practical as well as scientific value have 
been obtained. 

When meat is cooked in water, it may lose from 10 
to 50 per cent in weight, depending upon the cendi 
tions of cooking. Most of this loss is due to the water 
cooked out of the meat. Almost half of the water 
present in the raw meat is lost in this way, so that it 
is not surprising that boiled meats should seem so dry. 
Meats cooked by roasting lose from 13 to 37 per cent 
of their total weight. Only about a third of the water 
is lost under these conditions, leaving the meat much 
more juicy. The roasted meat loses very much more 
fat than does the boiled meat, but this is not im 
portant, since it may be saved in the drippings, and 
more fat probably remains in the meat than will be 
eaten. 

The loss of the organic extractives—a class of sab 
stances about which very little is known, except that 
they are responsible for the flavor and stimulating 
effect of meat—is quite a different matter. When the 
meat is broiled or roasted only a small part of these 
exude, but if they are cooked in water more than 
three-fourths of them are dissolved and pass into the 
broth. The meats from which the soluble constituents 
have been removed are very much less effective In 
stimulating the flow of the digestion juices, and there- 
fore have a lower dietetic value than those which re- 
tain more of these substances. The juiciness, tender 
ness, and flavor of a roast or porterhouse steak are of 
sufficient physiological importance to justify to seme 
extent a preference for these, even at the higher price 
one must pay for them, than for meat for boiling or 
stewing. 

In cooking meats in water the losses increase with 
Th 


e 


the length of time and temperature of cooking 


smaller the size of the pieces in which the meat is 


cooked, the greater also will be the losses, In roasting 
the losses increase the more thoroughly the meat is 
cooked. Meat that is cooked well done lose fully 
twice as much as that which is left rare. This means 
that the latter is not only more juicy, but contains 
more of the soluble flayoring constituents -than the 
former. Being in a condition that resembles raw meat 
it is more easily though not more completely digested 
than is the well-done meat. All meats, irrespective of 
the method of cooking, have a high food value when 
judged by the kind and amount of nutritive ingredi- 
ents present. 
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PALE ALCOHOL SMUGGLERS OF PARIS. 
’ / PAHIG CUSTUMS HOUSE, 
—" “i COHOL without a doubt 
is the article most often 
smuggled through the 
te of Pari ind thi 
j due to the fact th 
the tax upon it ! 
teadily increased du 
the past few year Nat 
increused a 


tion means higher ofits 














I j 
on contraband goods and 
__ therefore, quicken the 
enull ( iggler Under our very eye these 
mer nu thousands of gallons of valuable 
te into the city, where it is readily disposed of 
at high price to makers of perfumes, or to liquor 
dealer who use it for adulterating their goods Yet 
we keep a al p watch on all who pass through the 
t of the capital. None can enter until he satis 
files us that contraband articles are not hidden on his 
nerson: Dt hicl imitted until it has been the 
in! ent ed I ‘ K OL liquor mu be dé 
ow r i ized 
to { No can 
any one question the 
everit and conscel 
entiousness of the in- 
spectior 2 the men 
under my orders have 
a share in the pro 
ceeds of the sale of 
in j hol seize it 
the barrier At given 


periods this is sold by 


the municipal author- 
ithe or half of the 
receipt oing to the 
city fund and the 
other half to the or 
trot employer rhese 


men are not over-well 


paid, so they look for 
“ ! te inere in 
thei nceomes by ex 
treme vigilance in 
capturing smuggler 

i in ure m 
readers that it is well 
worth while oO smug 
wle alcohel! into Paris. 
il dues on ach 
liter or quart amount 
to tour frances fifteen 
centime Sa eighty 
81x en Imagine 
the prof to be de 
rived by anyone who 
ueceed in mugeling 
several thousand gal- 


lons of alcohol a year, 
Among the thousand 


and-one methods em 


pk ved hy muggle 
u ver euriou 
ne have come unde 
m observation dur 
ing the twentv-odd 
yeat that I have 
beer onnected with 
th ervice Che ac 
companylr illustra 
tions represent ome 1 
of then They ; bag for attachment @ the skirts, 3, 
reproductions of spe 
ctial photographs 
taken in the warehouses of the Hotel de Ville, where 
are stored all sorts of ingenious smuggling apparatus. 
The ur Oo numerot that quite a museum could be 
forme were it not f the fear of iwhing dishonest 
mi how t lefraud the government. 
For t ral months mugglers disguised as stone 


masons carried wooden beams through the gates with 


out our suspecting for a moment that they were hoi 
low and contained large quantities of alcohol But 
the fraud w eventually discovered by pure accident, 

nearly lways happens. One day, just as ihe last 
man of quad passed the barrier, with a cheer) 
“Bor ‘ amarade he stumbled over a stone and 
fell headlong Fearing that the man was hurt, I 
farted ird to help him to his feet, but had no 
sooner dor o than to my utter astonishment he arose 
with astounding pidity nd made off, leaving the 
heam behind him: moreover, his companions also took 
to their ! I on for their flight was soon 
apparent From one end of the beam there oozed a 
thin stream of liquid, which I instinctively detected 
\ ileoho! 

Double-bottomed bottles and other vessels are com- 
mon contrivances of smuggle! In order not to awaken 
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our suspicion they are usually filled with some bever- 
age, beer or wine, and this is duly declared by the 
man in charge of the vehicle. We have often been 

vindled in this way in the past. Now we are never 
deceived by double-bottomed bottles, nor for that mat- 
ter by hollow horse-collars (see illustration) which 
W at one time another favorite dodge of the alcohol 
smuggler 

But I have come across even more ingenious tricks 
than these In smuggling alcohol through the gates 
of Paris, it is not at all necessary to have a vehicle 
and a bulky cargo 4 single man can carry quite a 
quantity of alcohol, and in quite a different sense from 
that usually applied to drunkards A smartly-dressed 
gentleman is represented in one of the accompanying 
photograph Under his spetless waistcoat and white 
shirt, he carries an India-rubber plastron brimful of 
alcohol. True, his appearance is rather bulky, but 
then he can probably put that down to good living, and 
ten to one he will slip through our hands. Sometimes 
the India-rubber waistcoat is replaced by a tin one, 
also filled with alcohol; and I have known even an 


immaculate-looking tall hat to be found to contain 


some heavily 


axed liquor Then again this class of 
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pected for a moment that it contained 40 liters of pure 
alcohol. The smugglers took every precaution against 
discovery, avoiding, for instance, passing through the 
same barrier twice running. However, the trick was 
eventually discovered by an officer who insisted on 
examining the wreath, and found that it contained a 
tin interior filled, of course, with the valuable spirits. 

Among the many smugglers whom I have caught 
red-handed, there was one man who disarmed suspi- 
cion for months by his pleasant manner. He would 
come up in the most friendly way imaginable, shake 
me by the hand, wish me “Bonjour,” ask after my 
health, and talk for half an hour at a time about the 
news of the day. All this time his vehicle was stand- 
ing at the gates, a vehicle which we little suspected 
contained no end of untaxed alcohol. Apparently his 
cart was filled with beer and cider, for which he 
always paid. One day, however, he was caught. A 
young employee who had never seen him before was 
alone on duty, and insisted on ransacking his vehicle. 
Nothing save the casks of beer and cider was to be 
seen, and he was about to let the man pass when a 
drop fell on his hand from the roof of the covered 
eart. He looked at the spot of liquid, smelt it, and at 
once detected that it 
was alcohol. In the 
roof of that vehicle 
was a cleverly.-ar- 
ranged tank let into 
the woodwork, and in 
addition to this hun- 
dreds of liters of alco- 
hol were stored under 
the driver’s seat. You 
can judge of the 
astonishment of my- 
self and colleagu-e 
when we heard that 
the brave homme, who 
for six months past 
had inquired so kindly 
about our wives and 
children, had been 
throwing dust in our 
eyes. 

You can now imag- 
ine what large sums 
of money the city of 
Paris loses through 
the ingenuity of 
smugglers. The alco- 
hol thus introduced 
into the city is used 





for various purposes, 








sometimes for making 
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smuggler will often carry an innocent-looking port- 
folio which contains not papers, but alcohol. Thus 
surrounded by alcohol on all sides, he walks past us 
with the gravest of airs, taking care not to make a 
false step, otherwise his heavily-loaded hat might fall 
to the ground and reveal the fraud I have known 
this class of smuggler to be accompanied by a fash- 
ionably-dressed lady, under whose skirts there has been 
These two 
defrauders are very difficult to catch, for the reason 


enough alcohol to stock a small saloon. 


that they do not need to pass through the gates of 
the city, but can come into Paris by boat, and my col- 
leagues at Charenton or Bercy are hardly likely to 
detect them in their perfunctory examination of bas- 
kets and hand bags. Sometimes, of course, suspicion 
is aroused, and the well-dressed gentleman and lady 
are followed, not by ordinary octroi employees, but by 
detectives who are always on duty near the barriers 
and landing stages. 

During a period of over six months the customs 
employees at the various barriers at Paris saw two men 
regularly pass before their offices, carrying a very fine 
funeral wreath. Naturally, they never asked them to 


pay dues on such an article as that, and never sus- 


perfumes, but more 
often, I suspect, for 
concocting cheap alco- 
holic beverages. Once 
within the city, the 


smuggler can easily 
find a market for his 
produce. Frequently 


he is in the employ of 
a manufacturer who 
thus realizes enor- 
mous profits on his 
£Zzoods. I can assure 
you we customs of- 
ficials have often a 
very hard task. In 
spite of all our en- 
deavors, smugglers 
gain their ends. We 


Can which contained alcohol, with {ts false interior; also portfolio used for alcohol smuggling. 2.—Ludia-ruvber waistccat for smuggliug alcohol; alo rabber are pitted against a 
Holiow bears in which alcohol has been suwuggled. 4.— Driver's seat with a hollow interior, 5.—Hollow horsecoliar, class of men who are 


sometimes perfect 

geniuses—men who 

had they directed their energies into other channels, 

might have been inventors with a wide reputation, 
and with incomes honestly earned. 

—_____—__—-9+ @+@— 

Fireless Cook Stoves, 





In an address to an audience consisting largely of 
working people, Mrs. Back, wife of the director of the 
industrial school (Gewerbe Schule), at Frankforf, 
brought to the attention of her hearers the following 
interesting information in regard to a new article of 
kitchen furniture—the hay box, or fireless stove. 

Every housewife knows that a pot of coffee can be 
kept hot for a considerable length of time, without 
the aid of fire, simply by wrapping it securely in a 
dry towel in order to hinder the escape of heat. It 
now seems very strange that the world has been so 
slow to make a practical and more extended use of 
this idea. 

At the Paris exposition of 1867 much attention was 
attracted by a wooden box lined with wool and felt, 
which was called “the Norwegian automatic kitchen.” 
In this box food which had been boiled for only a very 
few minutes continued to cook slowly and in two or 
three hours was found to be ready for the table. For 
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some unexplained reason ali efforts to bring this use- 
ful novelty into general use proved unsuccessful until 
the matter was recently taken up systematically and 
with more enthusiasm in Baden. The propaganda is 
now being successfully pushed in Berlin, Munich, 
Frankfort, and other cities by means of popular lec- 
tures and public demonstrations of the convenience 
and practical value of this method of cooking. 

Mrs. Back stated that she has now been using the 
hay box for thirteen years, and that it has greatly 
reduced for her the cares and annoyances of house- 
keeping. At first she used the box merely for the 
purpose of keeping finished food warm, but it was not 
long before she discovered that the process of cook- 
ing continued in the box. She thereupon extended its 
use, making a series of experiments which resulted in 
pleasant surprises. She soon found that she could fin- 
ish in the box all boiled and roasted meats, sauces, 
fish, soup, vegetables, fruit, puddings, etc. 
the box cannot be used for beefsteaks, cutlets, pan- 
cakes, and the like, articles whose chief attraction lies 
in the crispness resulting from 
rapid cooking on a hot fire, but 
when food of this kind is being 
prepared it is a great comfort to 
know that the rest of the meal is 
ready and hot in the box. 


Of course 


In any household such a box 
will be found of great advantage, 
lessening the worries of the 
housewife and cook, and leaving 
much more time for other duties 
and recreations, but for working 
women it is more than this—it is 
almost indispensable. 

A little patience and interest 
will secure all the experience that 
is needed and remove all doubts. 
A few experiments will teach how 
much preliminary cooking on the 
gas stove is required for different 
substances. In general, it will be 
found that two or three minutes 
of actual boiling on the fire is 
amply sufficient for vegetables, 
while roasted meat requires twen- 
ty to thirty minutes. Most arti- 
cles should remain tightly closed 
in the box for two or three hours, 
though they can be left 
there to keep hot for 
ten or twelve hours, if 
necessary. 


Rice, dried beans, 


lentils, dried fruit, etc., ; 
should first be well 

Soaked in cold water. YY 
After being allowed to 

boil for from two to | 
five minutes, one to two T 

hours in the box will i 


prepare them thorough- iT 
ly 


for the table Cab- 
bage should be pre- 
pared the evening 
before it is to be used. 
It should be placed in 
the pot with very little 
water, cooked well in 
its own juice, and put 
Overnight in the hay 
box. Just before din- 
her on the following 
day it should be 
warmed on the stove. 
Cauliflower and other 
soft vegetables should 
be merely brought to a 
boil and then placed for 
an hour or two in the 
box. It will be found that soups are greatly improved 
by being allowed to develop for two or three hours in 
the hay box. The covers of the pots should, of course, 
not be lifted when the pots are being transferred to 
the box. By the old method of cooking, it is necessary 
to boil dried beans two and one-half to three hours. 
When the hay box is used, boiling for five minutes 
will be found sufficient. This will give a clear idea 
of the amount of fuel saved. 

Science teaches that many substances become ready 
for use as food at temperatures ‘below the boiling 
point; and that, unless the pots are hermetically 
closed, a temperature exceeding 212 deg. F. cannot be 
attained, no matter how much fuel is consumed nor 
how long the boiling is continued. Accordingly, the 
object to be kept chiefly in view is to retain the heat 
as long as possible when it has once been developed. 

One of the first things for a novice to learn is how 
much water to use. It will soon be found that too 
much is better than too little, and that if beans, peas, 
lentils, oatmeal, etc., have less water than they can 
absorb, they cannot become properly cooked, no mat- 





Tin Waistcoat for Carrying Alcohol. 
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ter how many hours the process is continued. No 
water should ever be poured from the pots, not even 
from potatoes, as it always contains valuable salts 
derived from the cooking substances whose loss must 
lessen the alimentary value of the vegetables or meat, 

The hay boxes now being offered for sale in German 
stores are usually lined and partitioned with hay, felt, 
ete., and the receptacles are furnished with covers 
which can be securely locked. Such boxes are no 
doubt useful when food is to be transported—for 
instance, from restaurants; but there is one serious 
objection to them—their immovable felt and uphols- 
tery may become moist and moldy. A home-made hay 
box will usually be found cheaper and more practical. 
Almost any box will do which has a tightly-fitting 
cover. The wood of which it is made should not be 
too thin, and of course there should be no knot holes 
or cracks. Old trunks and valises may sometimes be 
successfully utilized in this way. 

The box should be loosely filled with shavings, paper, 
or hay—the last mentioned being probably the most 





This Funeral Wreath is Tin-Lined and Holds Forty 
Liters of Spirit. After Passing the Customs 
Many Times, the Fraud Was Detected. 
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satisfactory. The hay should be renewed every two 
or three weeks. Before the pots are ready the requi 
site number of nests in the hay should be prepared, 
and when the pots are placed in these holes the hay 
should be packed under and around them tightly. 
Any kind of pots can be used, although of course 
earthen ones hold the heat best. The tighter the top 
fits the better, but if the food is to be used within six 
or eight hours, it is not necessary that they should be 
of a kind which can be hermetically closed. Ordinary 
tops will be found perfectly satisfactory. When the 
pots have been placed in the box carefully and without 
lifting the lids, they should be covered with a pillow 
and the lid at once securely closed. 

When not in use, the box should always be left open 
and the hay loosened, the pillow being hung in the 
air to dry thoroughly. 

The chief advantages of the hay box may be sum- 
marized as follows: 

1. The cost of fuel can be reduced four-fifths, or 
even nine-tenths. 

2. The pots are not made difficult to wash; they are 


India-Rubber Plastron Worn by 
Women. 





Even a Hat Is Used for Smuggling Alcohol. 
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not blackened, and they will last for an aimost indefi 
nite period of time, 

3. The food is better cooked, more tasty, more nutri- 
tious, and more digestible. 

4. Kitchen odors are obviated. 

5. Time and labor are saved. 

6. There is no need of stirring nor fear of scorching 
or burning. 

7. The cares of the housewife are lessened, and her 
health and happiness are thus protected 

8. The kitchen need not be in diserder half of the 
day. 

9. Warm water can always be had when there is 
illness in the house and during the summer when 
fires are not kept up. 

10. Milk for the baby can be kept warm all night 
in a pot of water. ‘ 

11. Where workmen’s families live crowded in one 
or two rooms the additional suffering caused by kitchen 
heat is obviated by the hay box, for the preliminary 
cooking can all be done in the cool of the morning. 

12. At picnics the appetites of 
young people are only half satis- 
fied by sandwiches and other cold 
food. The hay box can furnish a 
hot meal anywhere and at any 
time. 

13. Similarly, men and women 
working in the fields or having 
night employment can take with 
them hot coffee, soup, or an entire 
meal, thus avoiding the necessity 
of returning home at a fixed hour 
or having it brought to them by 
another member of the family 

14. When different employments 
make it necessary for the various 
members of a family to take their 
meals at different hours, this can 
be arranged without a multiplica- 
tion of work: with the assistance 
of the hay box. Of course it is 
necessary that the box be kept 
perfectly clean, as otherwise it 
may become sour or musty.— 
George H. Murphy, Consular 
Clerk, Frankfort, Germany 

_ *o7e — 

Aside from the production of 
cattle, by which Argen- 
tina first attracted at- 
tention, the country is 
known as a wheat grow- 
er,and will continue to 
increase in importance 
in this direction. The ex- 
traordinary gain made 
during the year 1903-4 
in crop raising as 
against anima! produe- 
tion was not due to any 
unnatural or phenome. 
nal causes. Exports of 
farm products during 
the first six months of 
1904 increased more 
than a third over the 
same period itn 1903, 
which was considered a 
very good year. At the 
same time the exports 
of animal products fel! 
off about 8 per cent. 
The total wheat export 
of Argentina up to the 
Ist of October, 1904, 
was 100,000,000 bush 
els, while the total for 
the year 1903 was only 
75,000,000, and for the 
preceding year only 23,690,070 bushels. The wheat 
area is rapidly extending to the west and southwest. 
The acreage estimated by the Argentine Department 


of Agriculture for the past season was 9,275, 





8, and 
the estimated production 124,160,636 bushels. This is 
chiefly in the provinces of Buenos Ayres, Santa Fe, 
and Cordoba, with smaller amounts in Entre Rios and 
in the Territory of the Pampa. 

- >-e-s2 ——-- 

A novel instrument for illustrating the magnetic 
properties of iron was described some time ago to the 
Cambridge Philosophical Society by Mr. A. H. Peake. 
In this instrument a strong magnetic field is produced 
by sixteen bar magnets; this field, which is normally 
horizontal, may be slightly inclined at will by rotating 
a turn-table, to which the permanent magnets are at- 
tached, through a few degrees. The specimen of tron 
under test is very thin in proportion to its length; it 
is supported in a freely pivoted cradle, to which a con- 
trol weight and a long pointer are attached; the axis 
of the cradle is in the same straight line with that of 
the turn-table. 
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HOW A PLANET I8 WEIGHED 
ny FPREDRHICK HONEY reainivy ULLEUGE 
It he measurements of astronomical distances, the 
in f computation i he mean radius of the earth 
orbit, 1. ¢ ninety-two million nine hundred thousand 
miles This unit multiplied a little over thirty time 


gives the radius of the orbit of the outermost planet 


Neptune near! two thousand seven hundred and 
inety-two m ion or mile 
Hut the imagination is unable t« isp the meaning 
these figure and we are compelled to be content 
with the statement of the fact, without attempting to 


fathom it ignificance When, however, we come to 
he consideration of volume and weights, i. « those 


of which we can speak with any degree of definiteness 
the quantith ippear to be, if not comprehensible, at 


least capable of beings 


tated in terms of which we 
know omething 
Simple illustrations are here given to make it pos 


sible for the average reader to understand the compu 


tations in the determination of a planet's volume and 


weight These computatior ire dependent upon a 
knowles e of its aj nt diameter its distance from 
he eart} the radius of the orbit of one of it atel 
lite ind the period of the latter, or the time of one 


revelution round the planet Therefore the degree of 


wcuracy is primarily dependent upon the ability of 
the observer to determine these elements 

We will take for our illustration the giant of our 
s about two and a half 


yetem whose weight 


Jupiter 
times the sum of the weights of all the other planets 


and their satellite We wil! compare the volume and 


weight of Jupiter with those of the earth 

Volume In order to determine the dimen 
ions of a planet, its distance from the earth and appar 
end diameter must be known Jupiter’s mean distance 
from the sun is 5.2 times the mean 
distance between the earth and the 
un, i. ¢ over four hundred and 
eighty-three millions of miles At 
opposition the mean distance be 
tween the earth and Jupiter is the 
difference 


and the mean radius of the earth's 


bet ween this distance 
orbit, or about three hundred and 
ninety millions of miles But on 
account of the eccentricity of the 


planet's orbit, this distance varies 


between very wide limits. When it 

is known, and the apparent diam 

eter of Jupiter measured, hi ea a 
dimensions may be computed. The ; 73m 


equatorial and polar diameters of 


Jupiter are respectively $38,200 
mites and 83,000 miles. The differ 
ence between these dimensions is 
ipparent even in the accompanying 
small drawing (Fig. 1) which is an 


ellipse, the minor axis ab repre 





senting the axis of rotation of the 
planet, and d its equator Jupl 
ter volume is equal to that of a ou ba 
phere whose diameter is 10.916 


times the diameter of the earth. 

Since the volumes of spheres are 
in preportion to the cubes of their diameters, Jupiter's 
volume is 10.91¢ 1300.8, i. e., thirteen hundred times 
the volume of the earth 

Jupiter's Weight Fig. 1 represents Jupiter and one 
f tis satellites, Callisto, which revolves at a distance 
of one million one hundred and sixty-seven thousand 
miles from the planet; and completes her revolution 
ip sixteen days and sixteen and a half hours. On the 
same scale the earth and moon are represented; the 
latter revolves round the earth in twenty-seven days 
ind seven and three-quarter hours, at a mean distanve 
of 258,840 miles It should be noted that in the draw 
ing, Jupiter, Callisto, the earth, and the moon are 


orrectly proportioned, also the orbit radii of the satel 


i but t) tte ul ‘ h case made one-third 

ofr the el t ; wl< ‘ hee men 
ms of the plan and order to g the 

liiustration within the limit of the paper 


Assuming that the satellite sitwated at M (Fig. 2) 





moves for a short distance in a circular orbit MM 
round the planet at BH, were it not for the force of 
gravity, it would travel in the direction of the tan 


gent, and after a certain interval of time reach the 
posit.on MW”; and the distance which the satellite “falls” 
toward the planet under the influence of gravity is 
equal to the difference between the length of the hy 
otenuse of the right triangle 2M” and the radius EM’ 

in order to institute a comparison between the orbits 
moon nd Callisto, they are represented as 
having a common center at &; and for the purposes of 
this illustration, are for a short distance assumed to 
be circular The length of the radius of Callisto’s or 
bit is nearly 4.89 times that of the moon. Since Cal 
listo travels in her orbit eight times as fast as the 
moon, the tangent ('¢ is made eight times the length 
of the tangent WM”. The proportion between the dis- 


tances C”C’ and M”M’ represents the attractive force 
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of Jupiter upon Callisto as compared with that of the 
earth upon the moon 

By means of the very simple computation indicated 
above, we discover that CO’ is, about 13.1 times the 
length of M’M’, i. « 
than thirteen times greater in one case than the other. 


the attraction of gravity is more 


But Callisto’s distance from Jupiter is equal to nearly 
4.89 times the distance between the moon and the 
earth Remembering that the force of gravity dimin- 
ishes as the square of the distance, the attraction rep 
resented by 13.1 must be multiplied by 4.89* in order to 
ascertain the attractive force of Jupiter as compared 
with that of the earth reduced to the same distance 
from the planet 

13.1 xk 4.897 313.1 


i. e., Jupiter's attractive force, and therefore his mass 


Multiplying these numbers 


or weight, is three hundred and thirteep times that of 
the earth 
If we divide this number by that representing the 


volume 0.24, we obtain the density. A given 
1300 
volume of Jupiter therefore weighs a little less than a 
quarter that of an equal volume of the earth 
In the illustration (Fig. 2) the measurements CC’ 
and MM” are very much exaggerated in order that the 
fall” of the satellite toward the planet may be appar- 
ent to the eye 
The measurement contemplated is one which in the 
drawing would apparently coincide with the orbit. 
The work more accurately in detail is as follows: 
Dividing the mean radius of Callisto’s orbit by that 
1,167,000 
of the moon 4.88 +. 
238,840 


The periods of the 


satellites reduced to minutes are respectively 24,032 





AADWUS OF ORBIT DIMINISHED TO Ta /TS LENGTH 
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Some Facts About Moths, 

Some interesting information concerning the habits 
of the species of moth which cre such widespread 
havoc among domestic apparel h en furnished by 
a Scottish naturalist as the resul of his prolonged in- 
vestigations. There are at least three common species 
of this destructive pest bearingy*he general name of 
clothes moth,” and all these differ somewhat in detail. 
The perfect insect, Tinea Pellionella, is about half an 
inch across the wings, the front pair of which are of 
a grayish yellow with three rather indistinct brownish 
spots on each, while the hind pair are whitish gray. 
The caterpillar, which is the real mischief maker, is 
of a dull whitish tint with a reddish brown head. This 
very destructive species is partial to furs, and the most 
valuable of such articles are liable to be sacrificed un- 
less provision be made to resist its ravages This 
species is the only one of the three which constructs 
a movable case or house. When moving, it carries its 
home quite comfortably along, as a snail does its shell, 
but if threatened with danger it shrinks together and 
disappears within. 

But the most interesting feature in connection with 
this fur-devouring insect is the way in which, as it 
grows, it enlarges its home. As the little caterpillar 
grows rapidly both in length and girth, it enlarges its 
home correspondingly, and marvelous is the manner in 
which the case is adapted to the requirements of the 
growing tenant First of all, by means of its sharp 
jaws, the caterpillar slits the case open longitudinally 
from one end for just half its length, and then pro- 
ceeds to weave a strip of new material between the cut 
edges When this is done the creature reverses its 
position, slits up the remaining half from the other 
end in the same manner, and inserts a little strip of 
freshly-woven material. By this means the diameter 

of the whole tube is increased, but 

hardly symmetrically. To preserve 

the original shape of the case, the 

insect repeats these operations on 

— the opposite side. The lengthening 
CALLISTO of the tube is a simpler process, 
and merely consists of adding suc- 
cessive rings of material as_ re- 
quired But even in this case it is 
done at both ends alternately, and 
thus the original symmetry of the 
tube, which was slightly wider in 
When the 
caterpillar has finished feeding, and 

KE incidentally done _ its 


the middle, is preserved 


maximum 





Fig. 2. 
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39,343 
and 39,343; and 4.886 7.999, i. e., Callisto 

24,032 
travels eight times as fast as the moon. We will sup- 
pose that the moon travels a distance of one mile in 
the direction of the tangent to her orbit. Her “fall” 
toward the earth is equal to y 235,840 1 — 238,840 — 
0.00000209345 fraction of a mile. 

While the moon is moving this distance, Callisto trav- 
els eight miles, and her “fail” toward Jupiter is equal 
to V¥1,167,000° +4 ums 1.167.000 — 0.00002742074 frac 
tion of a mile 

0.00002742074 

Diy.ding Callisto’s “fall” by the moon’s - 

0.00000209345 

13.090; and 13.098 x 4.886 312.7 

Py this simple and direct process of how a planet 
may be weighed, we approximate within one and two 
per cent the latest computation of the weight of Ju- 
piter 

—— - > +? >a a 

\ German engineer, Mr. Balderauer, of Salzburg, 

has proposed a method of using balloons for railway 


which is now being tested. A _ stationary 


purposes 
lloon is fixed to a slide running along a single steel 

ri This rail is carried up the side of a steep moun- 
tain, which ordinary railroads could not ascend, except 
by means of heavy inclines, with vast earthworks and 
tunnel The balloon is moored by a steel cable to the 
rail, at a height of about 35 feet above the ground. The 
conductor can cause the balloon to ascend or descend 
at will The lifting power is furnished by hydrogen 
gas, and the descent is caused by water pressure poured 
into a large tank at the upper end of the road. This 
A similar method 
was described in these columns years ago. 


is not so new as may be supposed. 


amount of damage, it prepares it 
self for the assumption of the quiet, 
harmless chrysalis state 
—-— - eee ——-—___ 
The Kattea: Are They Possible 
Aborigines of Africa? 

An obscure race may possibly be 
the true aborigines of Africa south 
of the Zambesi. These are the Kat- 
tea—or Vaalipens, as they are nick- 
named by the Boers, on account of 
the dusty color their abdomen ac- 
quires from the habit of creeping 
into their holes in the ground—who 
live in the steppe region of the North Transvaal, as 
far as the Limpopo. As their complexion is almost 
a pitch black, and their stature only about 1.220 
meters (4 feet), they are quite distinct from their tall 
Bantu neighbors and from the yellowish Bushmen. 
The “Dogs,” or “Vultures,” as the Zulus call them, are 
the “lowest of the low,” being undoubtedly cannibals 
and often making a meal of their own aged and in- 
firm, which the Bushmen never do. Their habitations 
are holes in the ground, rock shelters, and lately a 
few hovels. They have no arts or industries, nor even 
any weapons except those obtained in exchange for 
Whether they have 


any religious ideas it is impossible to say, all inter 


ostrich feathers, skins, or ivory. 


course being restricted to barter carried on in a ges 
ture language, for nobody has ever yet mastered their 
tongue, all that is known of their language being that 
it is absolutely distinct from that of both the Bushman 
and the Bantu There are no tribes, merely little 
family groups of from 30 to 50 individuals, each of 
which is presided over by a headman, whose functions 
are acquired, not by heredity, but by personal qualities 
So little information is available concerning the Kat- 
tea that it is impossible to say anything about their 
racial affinities. 





—_ + + oe — 

A series single-phase electric railway system between 
Atlanta and Marietta, Ga.—the first alternating-current 
line in the Southern States—was recently put into serv- 
ice. The line, which is of standard gage, is about 15 
miles long, and is supplied with power from the hy- 
draulic station of the Atlanta Water and Electric 
Power Company, 18 miles from Atlanta, transmission 
along the feeders being at 22,000 volts, with three-phase 
current. Each of the two sections of the line is served 
by two transformer sub-stations, these stations being 
a little more than three-miles apart. 
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Correspondence. 


r Hesistance, 
To the Editor of % ScIENTIFIC AMERICAN: 

In the September .4sue of the ScrenTIFIC AMERICAN, 
in the first article, “Air Resistance of Electric Cars,” 
the figures for the tt front fall somewhat short of 
Smeaton’s table of wind pressures, in which the 
square of the miles per hour is divided by 200 to find 
the wind pressure in pounds per foot; whereas in the 
article mentioned, for the rates 20, 60, and 80, the 
respective pressures are 1.4, 8.2, and 14 unit pounds. 

(20) (60)? (80)° 
The ratios of -— 286, ———439, ——=— 457 in- 
1.4 8.2 14 
crease with the speed, but do not vary much between 60 
to 80. IL suppose the reason why these ratios are so 
much higher than in other tests, is that in the above 
tests the suction element was eliminated largely by 
the body of the car, both in deflecting the wind behind 
the flat testing front and by the eddy formed between 
the front of the car and the testing flat, which would 
tend to push forward on the latter. 

I am interested in these experiments, as I am mak- 
ing some such tests for my own use. I think the 
above ratios in a free air test would come nearer 100. 

Ina J. PAppock. 

Percival, lowa, September 6, 1906. 





omen >-+o, 2s 
Aeronautic Terminology. 

To the Editor of the ScrentTiric AMERICAN: 

{ was much interested in reading Mr. Joseph A. 
Blondin’s letter in the issue of September 8, of the 
Scientiric AMERICAN. His classification of aeronautic 
terms (or rather that of the International Aeronautic 
Congress of 1889) is excellent as far as it goes; but 


aeronautics, as a science, is developing very rapidly, 
and it seems to me that the state of the art warrants 
a substitution for the term “aeroplane” (when ap- 
plied to a complete machine) which is one of the three 
subdivisions of “aeronef” or “flying machine.” 
Properly speaking, an aeroplane can only be one of 
the parts, and not the whole, of an aeronef; for aero- 
planes are used in kites, in soaring machines, and in 
wrodynes, which is the term I wish to propose to 
denote aeroplane-supported machines, driven by mech- 


anical power (i. e., by a prime mover). 

The Greek roots of aerodyne are obvious and ex- 
pressive, and while I have always thought Langley’s 
term of “aerodrome” was euphonious, it has been 

inted out very properly by Capt. Ferber (Revue 
d'Artillerie, March, 1904) that “aerodrome” really 
means an air course, just as hippodrome means a 
course for horse races, etc., and in France “aerodrome” 
is also used to denote a balloon-shed. 

The word aerodyne should be capable of internation- 
al acceptance, and I would therefore suggest that in 
future the subdivisions of aeronef be: helicopter, or- 
thopter, soaring machine, and aerodyne. 

The term “flying machine” shouid be dropped, as it 
is too suggestive of the orthopter, or wing flapping 
device, to be synonymous with aeronef; and the term 
gliding machine (meaning soaring machine) should 
also be dropped from the nomenclature of aeronautics, 
as it is liable to be confused with the hydroplane or 
gliding boat, which is also a gliding machine. 

W. R. TURNBULL. 

Rothesay, N. B., Canada, September 8, 1906. 

—_ ->+2o>. - — 
** Vacuum Preservation,” 
To the Editor of the Screntiric AMERICAN: 

| am much interested in Beatty’s article on the 
vacuum process for preserving edibles. The Mason 
jar, so much used, is about as unsanitary as it can 
be. The fruit juices come into contact with the zinc 
cover around the porcelain lining of the same, and 
also between the zinc cover and the porcelain lining, 
making the lining useless. I have put up fruit in the 
West Indies, and on reaching home the zinc was 
corroded entirely through, and the contents of the jar 
had evaporated and spoiled. There is a number of 
jars on the market in which the contents only come 
into contact with a glass top and a rubber ring pack- 
ing; these are sanitary, but for some unknown reason 
the price is more than that of the Mason jar. I have 
been a reader of the Scientiric AMERICAN for over 
half a century, and rejoice in the good work along 
WiLtiaM B. REEp. 
Hastings, Minn., September 9, 1906. 


such lines as this. 


To the Editor of the Screnriric AMERICAN: 

Referring to the series of inquiries in regard to 
vacuum preservation, I wish to say that such meth- 
ods have been experimented on largely, and have been 
applied praetically to a limited extent. A company in 
Philadelphia has for years been putting up an infant 
food in cans which are sealed under a vacuum of about 
twenty-eight inches. This preparation is a finely-pow- 
dered solid, among the constituents of which are dried 
ege-albumen and cereals. The conditions necessary 
for preservation of meat, ripened fruit, fruit juices, 
milk, and eggs are much more difficult to obtain, be- 
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cause these articles are always more or less impreg- 
nated with micro-organisms of sturdy vitality. 

As you remark in your editorial comment, many 
of the questions asked by your correspondent cannot be 
answered without elaborate research; a few, however, 
can be answered from known data. The sterilizing 
effect of heat is due to the temperature almost entirely, 
and not to the pressure, If, therefore, water boils at, 
say, 120 deg. F., the fact of such boiling will not ac- 
coniplish sterilization. A perfect vacuum is 30 inches 
only when the surrounding air-pressure is equivalent 
to 30 inches of mercury. 

In the letter there is a statement which seems to me 
to mean that by mechanical means your correspondent 
obtained a vacuum equivalent to more than the sur- 
rounding pressure. This is impossible, and the ob- 
servation has been evidently based on error. 

Anaerobic bacteria may occur in any raw food pro- 
duct; some of them may be able to maintain their vi- 
tality for a long while under unfavorable conditions. 
Many persons overlook the fact that the simpler forms 
of life can remain long inactive without dying. Hence 
microbes live in ice for months; as soon as the ice 
melts and the temperature rises to about blood heat, 
the organisms begin to multiply. Satisfactory steriliza- 
tion is not likely to be obtained by boiling under re- 
duced pressure. HENRY LEFFMANN. 

Philadelphia, September 10, 1906. 








Motor-Boat Races on the Hudson River. 
Some interesting races were held last week on the 
Hudson River under the auspices of the Motor Boat 
Club of America. The first day was given up to re 
liability trials. In these trials a number of the smaller 
boats competed. Points were given for different fea- 
tures, such as reliability, speed, condition after trial, 
economy of fuel, etc. The test consisted in making 
as many rounds as possible of the 104% nautical mile 
course within a given time. Several boats dropped 
out for various causes, such as stoppage of the water 
circulation, lack of sufficient fuel, ete.; but the two 
boats which made the best record were the “Simplex 
VI.,” fitted with a 30-horse-power Simplex, four-cyl- 
inder engine, and the “Sparrow,” another small speed 
boat under 33 feet in length and fitted with a 31.8- 
horse-power Packard four-cylinder, automobile motor. 
These two boats made eight and nine rounds re- 
spectively, and their best times were 41 minutes and 
50 seconds, and 36 minutes and 28 seconds, the latter 
time corresponding to a speed of 19.43 miies an 





hour. 

The second day’s event consisted of a_ long-dis- 
tance race from New York to Foughkeepsie and back, 
a total distance of 115% knots, or 133.3 statute miles. 
Nine boats started in this event. These boats ranged 
from 60 to 30 feet in length, and carried engines of 
from 200 down to about 30 horse-power. Of the nine 
boats which crossed the starting line at the foot of 
West 112th Street at 9:30 A. M., but three returned 
late in the afternoon. The first of these to arrive 
was Mr. Harry Payne Whitney's large yacht the 
“Artful.” This boat is some 60 feet in length, and 
is fitted with twin screws and two six-cylinder 
61%, x 8 Speedway engines. She covered the course 
in 6 hours, 5 minutes, and 33 seconds, or at an aver- 
age speed of 21.87 miles an hour. The next arrival 
was the 31-horse-power “Sparrow.” This small craft, 
because of her fine lines and her reliable motor, was 
only 40 minutes longer than the “Artful” in covering 
the 133 miles. Her time was 6 hours, 45 minutes, and 
55 seconds, corresponding to an average speed of 19.7 
miles an hour. The third and last boat to finish was 
the 30-horse-power “Simplex VI.” Her time was 7 
hours, 43 minutes, and 59 seconds, which corresponds 
to a speed of 17.33 miles an hour. This was about 
16 minutes slower time than that made last year 
by “Simplex III.,” which won the race. 

Wednesday, September 12, was given up to speed 
trials for mile and kilometer records, and also to a 
free-for-all race for the American championship. In 
the speed trials the “Standard,” a large boat equipped 
with a new 300-horse-power, 10 x 10, six-cylinder, 
double-acting, Standard marine motor, made the fast- 
est time. This boat covered a mile with the tide in 
2 minutes and 10 seconds, and against the tide in 2 
minutes and 34 seconds. The average figured out 
25.56 knots, or 29.46 statute miles an hour. The next 
best mile record was made by the “Dixie,” which is 
equipped with an 8-cylinder 64% x 6% engine, rated 
at 132.72 horse-power. This boat made the mile with 
and against tide in 2:35 and 2:44 respectively, or at 
an average speed of 22.57 knots, or 26.01 miles an 
hour. The “XPDNC,” fitted with Mercedes engines 
of 60.83 horse-power, made 22.22 knots, or 25.61 miles 
in the mile trial, and the “Mercedes U.S.A.,” which 
likewise had a 60-horse-power Mercedes engine, made 
19.09 knots, or 22 miles an hour. The “Vesuvius,” a 
new boat fitted with a Hurd & Haggin engine of 40 
to 50 horse-power, attained a speed of 20.64 miles an 
hour in a mile trial. The best records for the kilo- 
meter were 1:07 and 1:37 with and against tide, made 
by the 300-horse-power “Standard.” This was an 
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average of 1:22. By making this distance in 1:18 
and 1:46 with and against tide, the 60-horse-power 
“XPDNC” attained the same average (1:32) for the 
kilometer as did the 132-horse-power “Dixie,” which 
covered the distance in 1:23 and 1:41 respectively. 

The free-for-all race for the American champion 
ship consisted in making three rounds of the 104 
nautical mile course. But two boats succeeded in 
finishing this race. These were the 132-horse-powe: 
“Dixie” and the 190-horse-power “Skedaddie.” The 
latter 60-foot boat had a 9 x 10, 6cylindér, Craig 
engine. It did not succeed in making any extraor 
dinary time, however. The race was won in 1 hour 
20 minutes, and 1 second by the “Dixie,” while the 
“Skedaddle” required 1 hour, 44 minutes, and 89 sec- 
onds. The “Dixie” averaged 23.06 knots, or 26.58 
miles an hour, in this race, which was 35% statute 
miles in length. The second day after, the “Dixie” ran 
this distance for a third time in the race for high- 
speed boats of 12 meters (39.37 feet) length and 
under, in 1 hour, 19 minutes, and 6 seconds, thus mak 
ing 23.39 knots, or 26.96 miles an hour. In the race 
for high-speed boats of 40 feet and over, the “Ske- 
daddle” won in 1 hour, 27 minutes, and 49 seconds, 
which corresponds to an average speed of 21.01 knots, 
or 24.22 miles an hour. The following cay she did 
somewhat better, covering the 35% statute miles in 1 
hour, 22 minutes and 10 seconds, and winning from the 
“Dixie” on time allowance, because of her lower rating. 
In the race for high-speed boats of 32 feet and under, 
the “Sparrow” won in 1 hour, 44 minutes, and 46 see- 
onds, or at an average speed of 17.59 knots (19.27 
miles) an hour. Her fastest lap was made in 34.19, or 
an average speed of 20.38 miles an hour. 

The races were marred by an accident which occurred 
on Friday afternoon to Mr. L. L. Haggin’s “Vesuvius,” 
and as a result of which the two men who were run 
ning this boat were drowned, The “Vesuvius” had 
trouble with her steering gear, which suddenly gave 
way and caused her to swerve, thus precipitating one 
of the men into the river. The other man attempted 
to rescue him, and both were drowned. On the third 
day of the races the steering gear of the 300-horse- 
Standard” broke while she was making a sharp 
turn, thereby disabling her. These accidents seemed to 
show that builders of motor boats do not realize the 
tremendous strain put upon the steering gear of such 
craft when making sharp turns at high speed 

In the races which have just been held no remark- 
able records were made. The long-distance race was 
a fizzle, owing to the unreliability of the competing 
boats, and the time made by the winner was by no 
means comparable to the record run from Rouen to 
Trouville made recently in France by “La Rapiere 
II.,” in which she covered the 70 miles between the 
two places in 2 hours and 9 minutes, or at an average 
speed of 32.9 miles an hour. 

From the performances of the boats in this meet it 
would seem as if the present scheme of placing tre- 
mendous horse-power in a light hull has been pushed 
to its limit, and that in order to realize any increased 
speed, some new form of hull offering less resisiance 
must be designed. 


power 
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The Elimination Kace for the Vanderbilt Cap. 
On Saturday, the 22d instant, the elimination race 
to select a team of five machines and drivera te repre- 
sent America in the Vanderbilt cup race of October 6 
will occur on Long Island. The eourse used wil! be 
much the same as that traversed last year. It has 
been changed somewhat, so that the bad S turn will 
be avoided, but in place of it there will be a very sharp 
“hairpin” turn near Roslyn. The start will be near 
Mineola, as heretofore. The race will consist of ten 
circuits of the 29.7-mile course, Fifteen powerful cars 
are expected to compete, Among the entries are three 
Thomas machines, three Frayer-Millers, a Locometlile, 
a Christie, a Haynes, an Apperson, Oldsmobile, Mathe 


son, Maxwell, Pope-Toledo, and a B. L. M Most of 
these machines are specially-built racers of from 100 
to 130 horse-power. Even if all do not start, there wil! 
be a sufficient number to make a most exciting and in- 
teresting event. The first five cars to finish will form 
the American team in the subsequent race. 

a 

The Current Supplement, 

The current SuprLeMeNt, No. 1603, is of more than 
usual interest. The new Morrison Street bridge at 
Portland, Ore., is illustrated and described, “Modern 
Manufacture of Alcohol” is the beginning of a specially 
translated treatise on this subject which is very much 
in the public eye at the present time owing te the 
passage of the free alcohol bill. The first installment 
deals with the chemistry of the subject. “Meteorites” 
is by Oliver C. Farrington and is illustrated by the 
most interesting engravings. “The Art of Inventing” 
is a most important article by BE. J. Prindle. Among 
the other articles are: “Large Electric and Steam 
Locomotives,” “The Queen Ant as a Psychological 
Study.” “Clearing New Land” is concluded, “Malle- 
able Cast Iron” describes an important process. The 
usual notes will be found in this issue, 
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THE PIONEERS OF THE SWISS ARMY, 


BY DAY ALLEN WILLEY. 

While all of the European countries whose boun- 
laries extend to the “backbone” of Europe have divi- 
ons of their armies composed of troops trained « 
pecia for maneuvers among the mount 

s soldier probably excels all others a: 
nor is this strange, when it is remer 
practically all of this little republic is 1a in the 


heart of the 





of it is above the cloud lin« 

in a country where the 

highway may lead over sun 

rit 10,000 feet above sea 

leve where ers may be 

m ‘ ed than the 

ordina ! pecial in 

truction | mountaineering 

i lutely nece ul is a 

branc} i nilitar tactics, = 

Hen tt bwi soldier is 
as familiar with the alpen- ri 

och with his rifle, * 
ind n ol <2a> / 
quick and lifully as the : 

wede or Ni ian. While 

numerically the Swiss army a 
j elativeil irge, consist- 

neg of over 150,000 men, in 
cluding all branches of the 
services it mobility as a 
fizhti unit 1 really re- 
markab Some of the feats 

which re performed by 
th various command) are 
notable. because they ould 
be impossible for oldiers 
in other portions of Europe 
During winter as well as 
summer the Swi: oldier 
frequently journeys from post to post over the snow- 
filled passe imong the higher Alp is alread ! 
frequently re it glaciers and snow fields « eat 
te in descending a mountain, glissading with the 
iid of skis is common, Tourists in Switzerland some 
tim itne the nove ight of an entire battalion 
sliding down an incline at great speed, yet without a 
man losin iis balance At the end of the glissade 
each Boldile immediately takes his place in the rank 
for the march 

So much has been written and aidd of the we 
of the tor guide in Switz ind | 
of th oldier in climbing difficult peal is compara 
tively little known In executing certain orders the 
men are sometimes required to climb mountain slopes 


Aips, and much 
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where the ice ax and the rope are absolutely necessary, 
but in 


addition to these appliances they must carry 

their rifles, possibly haversacks as well, thus making 
the ascent even more difficult and perilous. 

As may be imagined, engineering work from a mili 

tary standpoint forms most important part of Alpine 


tactic One work of the engineer is the construction 


of pontoon bridges of suitable size and strength to per 


mit the passage, not only of foot soldiers, but of cav- 
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securely anchored by heavy weights. 
secured, 


As fast as the 
timbers are laid 
are secured in place by 
rope lashings made fast to cleats in the pontoons, some- 


pontoons longitudinal 


“balks” 


are 


across them. These 


times by means of bolts or pins which can be quickly 


adjusted. The beams average about five inches in 
thickness and are made of seasoned timber, so that 
they are not affected by dampness or the weather. 
Upon them is placed the flooring of the bridge, con- 


of 


one 


planks 
inch to 


sisting 


from 


ranging 











one and 


one-half inches in thickness 


and measuring about a foot 
in width. Ii is a fact that 
no nails whatever are used 
in fastening the planking to 
the beams, the fastening 
being done by rope lashing, 
so that the superstructure 
of the bridge can be taken 
apart immediately after the 
troops have crossed. Side 
rails, laid along each end of 
the flooring and lashed di- 
rectly to the pontoons, act 
as a reinforcement to the 


strength of the structure. 
Such a bridge will support 
a weight of at least one hun- 
dred pounds to every square 
The depends 
upon the size of the stream 


foot. width 


and the number of men, but 








Descending a Mountain Side on Snowshoes. 


alry, if necessary, and even of field artillery. When 
it is remembered that the mountain streams of this 
country are notable for their swift current and the 
rapid rise and fall in the volume of water, it will be 
recognized that the task of the engineer is far more 
irduous and hazardous than in the lowlands, where 
the streams to be crossed have comparatively little 
velocity Bridge building, however, is a part of the 
maneuvers frequently carried out. The pontoons, mere 
flatboats, are arranged obviously according to the 
strength of the current and the depth of the water. 
A mes it is ne ary to place them but a few feet 
ipart but if the current is not too strong, they are 
inchored at distances ranging from ten to fifteen feet 


of each other, the bows of course pointing up stream, 























usually the Swiss bridges 
do not exceed ten feet in 
width, permitting the pas- 
sage of infantry in columns 
of fours, as well as batter- 
ies and field pieces drawn 
by horses. The pontoons 
are also utilized independently of bridge work for 
crossing the mountain streams, especially in moving 
artillery. The gun is detached from the carriage, and 
the equipment loaded aboard the boat. A squad of 
artillerymen then man it, and the horses for drawing 


the 
being hel 


gun carriage and caisson are forced to swim across, 


d by some of the men in the pontoon. Thus 





the Swiss soldier is drilled not only in Alpine work, 
but as a waterman, for it is frequently necessary to 
cross rivers at points where there are no permanent 
or temporary bridges, and the use of the oar is as 
essential as the use of the alpenstock. 

The Canadian Pacific Railway offers a 12,000-mile 
trip under one flag 











Assembling Pontoons. 
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Fording a Stream. 
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A PECULIAR RUPTURE. 
BY W. D. GRAVES. 

The accompanying photograph is of a short sec- 
tion of a flue taken from an old boiler, and shows 
two small holes which appear to have been made by 
some pressure from the inside of the flue, i. e, a 
pressure from the direction oppesite to that of the 
normal steam pressure. 

Though the direction of the rupture is more dis- 
tinctly apparent in this place than in any other, it is 
only one of several similar holes in the same set of 
flues. The boiler was used in connection with a 2- 
horse-power engine, under a pressure of 60 to 80 
pounds, and this set of flues had been in only a year. 
The photograph is of a part near the center of one 
of the latter 

The only explanation of the peculiar rupture which 
seems applicable is that it must have occurred from 
the inward pressure of the air when the boiler had 
cooled sufficientiy to form a vacuum. The appearance 
would indicate that the scale had served to help 
withstand the steam pressure, while against that 
from the outside it offered little or no resistance. 

The circumstances support this theory as to the 
cause, in that the boiler was last fired on a very cold 
evening, cooled off rather more quickly than usual, 
and was found, the next morning, to leak freely. 

— + 0 ee —__— 
A MANTEL MADE OF CIGAR BOXES. 

The accompanying illustration is manifestly a pic- 
ture of a carved mantel. It is more than that, how- 
ever. It is made of cigar boxes, two thousand in 
number, and nothing but cigar boxes. The man who 
presumably smoked the cigars contained in the boxes 
(or at jeast obtained the cigar boxes of other smok- 
ers) carved all the ornamentation with a penknife 
during his leisure time. That is why three years 
were consumed in the operation. 

ek! 
A CURIOUS ACCIDENT TO A GRAIN ELEVATOR. 
BY W. F. MINERS. 

One of the most peculiar accidents which might be- 
fall a modern grain-handling plant occurred at Fort 
William, Ont., recently when the gigantic elevator 
of the Ogilvie Milling Company slid from its founda- 
tion into the Kaministikwia River in much the same 
manner as a vessel leaves her ways on being launched. 

The structure, which cost $250,000, was of the tubu- 
lar steel type, 60 feet wide, about 100 feet long, and 
180 feet high, built on a concrete foundation, which 
was supported by 65-foot piling driven through clay 
to solid rock. The elevator had a storage capacity of 
500,000 bushels, and contained about 400,000. It was 
built but two years ago, and was one of the most 
modern grain-handling plants on the continent, it be- 
ing electrically operated throughout, induction motors 
supplying the motive power 

It is generally* believed that defective concrete 
work was the cause of the accident. The cement 
foundation was 16 feet high and only 16 inches in 
thickness, which it is now claimed was not sufficient 
to withstand the enormous weight. The foundation 
gave way at one corner, and the whole wall imme- 
diately went to pieces, letting the building slide 30 
feet into the river. The structure at the time the 
accompanying picture was taken stood in 20 feet of 
water at an angle of 25 deg. It was a total loss, as the 
tanks were twisted and pulled completely out of shape. 
Holes were tapped in the sides of the tanks, and the 
wheat run off through these openings 
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on all sides along the flanks of the coastal mountains 
there are signs of diminution in the mass of ice. 
The great ice-barrier east of Ross Island tells the 
same tale. This magnificent feature presents to the 

















A PECULIAR RUPTURE. 


sea a face of perpendicular ice-cliffs varying from 60 
feet to 240 feet in height, and 450 sea miles long. Sir 
J. Ross mapped its position in 1841, and Capt. Scott 
finds that it has retreated on an average fifteen miles, 

















AN OVERMANTEL MADE FROM 2,000 CIGAR BOXES. 


Only cigar boxes were used, and all the carving was done by hand with a 
penknife during the leisure moments of a workingman’s time, 
The work was completed in three years. 


varying much in different parts. Should this rate of 
retreat continue the whole of this ice mass, as far as 
Capt. Scott saw it, will have vanished in 1,000 years, 
As the motion of the ice mass is about fifteen miles 
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to the north in the same time, icebergs covering col- 
lectively an area of 450 miles by 30 have been dis 
charged from it in sixty years. Capt. Seott traveled 
over it nearly due south to a point 300 miles from its 
face, and then saw no sign of its end it is bordered 
on its western side by a mountainous coast line, rising 
in places 15,000 feet. He found the ice practically 
flat and wholly unfissured, except at the side, where 
its northerly motion, found to be about 130 feet in the 
month, caused shearing and vast crevasses. All that 
is known of its eastern edge is that it is bordered 
where it meets the sea, by land from 2,000 feet to 
3,000 feet high, suspected by Ross and verified by 
Capt. Scott. This niay be an island, or more probably 
the eastern side of the great fiord or bay now filled 
by the barrier. ‘Capt. Scott is of opinion that this 
great ice sheet is afloat throughout. [It is unexpected, 
but everything points to it. From soundings obtained 
along the face it undoubtedly has about 600 feet of 
water under it. It is difficult to believe that this en- 
ormous weight of ice, 450 miles by at least %60, and 
perhaps very much more, with no fall to help it 
along by gravity, can have behind it a sufficient force 
in true land glaciers to overcome the stupendous fric- 
tion and put it in motion if it be resting on the bottom 
It is sufficiently astonishing that there is force enough 
even to overcome the cohesion at the side, which must 
be very great. The flat nature of the bottom of the 
Ross Sea and the analogies of many geographical de 
tails in other parts of the world make it most prob 
able that the water under the whole barrier is deep 
A point on which no comment has been made is the 
difference in the appearance of the slopes of Mount 
Terror. Capt. Scott found the bare land showing ove 
Jarge areas, but during the two summers of Rose's 
visit it was wholly snow-clad fir Joseph Hook 
the sole survivor of Ross’s expedition, when question 
ed had no doubt on the subject, and produced many 
sketches in support. This may be due to temporary 
causes, but all the information collected by the expedi 
tion points without doubt to steadily diminishing gla 
ciation in recent times. We have, therefore, this in 
teresting fact, that both in Arctic and Antarctic re- 
gions, as indeed all over the world, ice conditions are 
simultaneously ameliorating, and theories of alternate 
northern and southern maximum gilaciations seem so 
far disproved. But this dees not mean that climatic 
conditions in the Antarctic are now leas severe—prob- 
ably the contrary. It has been pointed out by many 
that land glaciation may arise from varied primary 
causes, but one obvious necessity is that the snowfall 
should exceed melting and evaporation It need not 
be heavy; but if it is it may produce glaciation under 
somewhat unexpected conditions. This weuld entail 
a vapor-laden air more or less continuously impinging 
upon the land at a temperature which wil! enable it 
when cooled, either by passing over chilled land or 
when raiged to higher regions by the interposition of 
mountains, to give up its moisture freely This con- 
dition is not fulfilled when the air as it errives from 
the sea is already at a very low temperature The 
shores of the whole of western southern Patagonia, 
deeply indented with long and deep ficrds, indicate, 
according to all received views of the origin of such 
formations, that the land was formerly higher, while 
signs of glaciation are everywhere present 
—_— Or + + 
A Needed Machine. 
An illustration of the difficulty of making a practical 
machine in which the gevernment is 





into scows in the river below, from 
which it was transferred to boats, 
about 50 per cent of the grain being lost. 
0-2-9 —__—_— é 

Scott's Discoveries in the Antarctic, 
Great Britain may well be satisfied 
with the information collected in the 
Antarctic by Capt. R. F. Scott and his 
gallant companions. The full results 
of the scientific observations are not 
yet worked out, and in many cases 
for a complete appreciation of their 
bearing they must be compared and 
correlated with those of the other Ant- 
arctic expeditions, but many highly 
Suggestive points have already been 
revealed. And what did Capt. Scott 
find after his memorable struggle up 
the glacier through the mountains? 
An-enormous plateau at an elevation 
of about 9,000 feet, nearly level, 
smooth, and featureless, over which 
he traveled directly inland for over 
200 mil seeing no sign at his fur- 
thest point of any termination or al- 
teration in character, So far as 
could be seen from other jouyneys, 
Slacial discharge from this great up- 
land is very small, and practically it 








vitally interested is the postage-stamp 
sticking machine. According to Ma 
chinery there is no practica! machine 


letters 


for sticking postage stamps or 
although the demand for such a ma 
chine is considerable The diffeulty 
of the problem lies in the fact that 
postage stamps come in sheets gummed 
and perforated 1 stamp sticking 
machine should, of course, have the 


stamps printed in strips which should 


not be perforated but shonld be 
slightly notched on each side at the 
junctions of adjacent stamps With 
the stamps prepared in this manner 


the problem of a sueceasful sticking 


machine beccmes a comparatively sim 
ple one, but where the Invention is 
restricted to the use of st impe in the 
present form the difficulties are so 


great as to make the scheme in all 
probability impractical ro get the 
government officials to print stamps ir 
strips and supply them rolled, ready 


for use in such a mach 





quire great political and bueinese 
fluence and pressure and | omething 
that would certains iu 


great scandal on account of appeari: 








appears to be dead. Its accretion by 


fresh snow-fs ic insionifics thile 
Show-fall is insignificant, while 4 @RAIN ELEVATOR WHICH GLIDED INTO A RIVER AFTER ITS FOUNDATION FAILED. 





to favor a patented device which must 


necessarily be a monopoly, 
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THE MINNEQUA WORKS OF THE COLORADO FUEL AND small iron mines at Orient, the fuel from a few small coal in diameter by 95, 90, and 85 feet in height respectively 
IRON COMPANY. mines and banks of coke ovens in “the southern field” neat with an average daily capacity of 400 tons The Bene 
BY LAWRENCE LEWIS, Trinidad and in Gunnison County on “the western slope mer steel department is equipped with two 15-ton Veseele. a 
fen per cent of Colorado’s population, it has been esti rhe extensive development of the Pueblo plant and of the iwo 300-ton molten metal storage tanks, which are SerVEd 150 
dependent upon wages earned by em] ees of iron and fuel industry in the West did not, however, begin by two 50-ton 
until after August, 1892, when electric travel 
the capitalists at the head of the ing cranes; 
Colorado Fuel Company the three 10-foot 
Grand River Coal and Coke Com iron cupolas; 
pany, and the Huerfano Land As three _ 7-foot 
sociation took charge of the iron spiegel cupo 


works October 21, 1892, a mer las: two Aiken 


ger of these last-named companies duplex hydrau 























and of the Colorado Coal and lic ingot strip- 
Iron Company was effected under pers 
the name of “The Colorado Fuel The open- 
and lIron Company.’ The fuel hearth steel 
properties were first extensivel) depart 
developed, and upon the revival ment consists 
of business following the depres- at present of 
sion of 1893, the steel plant was ix stationary 
improved and slightly enlarged. basic furnaces, 
Rapid enlargements did not be each = of fifty 
gin, however until 1900, since tons capacity 
which time the original depart 60 feet 6 inch 
ments have been increased sev es by 17 feet in 
eral times in size and almost com size in addi 
pletely rebuilt and many new tion to which 
Pimero, Uolorado : the Largest Coal Camp of the Colorado Fuel and Iron Company. mills have been added. The cap six additional Steam Shovel Loading Ore from Opal nt 
ital stock was increased in Octo basic furnaces 
Colorado Fuel and Iron Company, which is engaged in ber, 1904. from $40,000,000 to $46,200,000, to provide among and a 300-ton molten metal storage tank are now being fect 
ithe mining of iron ore and coal, together with the produc- other things for improvements made shortly thereafter at added. The new main building will be 1,005 x 200 feet. Tp neot 
ion of coke and all sorts of on and steel products, ale the Minnequa Works where now there is being spent in ad got stripping is performed by two Aiken duplex hydraulic jutor 
though the mining of precious metals is generally supposed dition some four million dollars A tract a mile long and strippers. Gas is supplied by forty-eight large-size water jn ai 


completely to overshadow all other industries in that State, half a mile wide is now covered by mills and trackage of seal Duff producers. The 2-high 40-inch blooming mill in pg | 
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Filling Molds from Bottom of 50-ton Ladle at Open-Hearth 
Steel Plant. 








In 1891 the Colorado Fuel and tron Company was repr the Minnequa Works, and an even larger area—including which the O. 
ente a small and unimportant steel plant at Pueblo sites for proposed new mills and ground used for storage— H. ingots are 
worth about $3,000,000, the chief product of which was is surrounded by the “mill fence.” The plant now in op- reduced to 4- 
teel ils that on partly supplied the requirements of eration includes two old, but recently rebuilt, and three inch billets, is 

local market The phenomenal growth of the plant larger blast furnaces erected since 1900, with a fourth driven by a 
is shown e fact that at ent the Minnequa Works of under construction Each of the larger furnaces is 20 feet 55 x 60-inch 
the Cole on (¢ 

e of i t iror et 
plar f America, representing the 

ent of over twenty-five mil 

ons of dollars, employing between 
four housand and five thousand 
me " roducing a wide variety 
ot rodu 

The I or of the steel plant at 
Pueblo is that of the tron and steel 
industry west of Chicags The Col 
orado Coal and Iron Company built a 
singie emai t fur e and began 


to “make” pie iron during September, 














1881 The first Bessemer teel was 
made In the mall converter the fol 

ing April A puddle mill, eut-nai 
mill, he mill, merehant mill, and 





rail mi!l—all of small capacity—were Pot Car for Carrying Slag frum the Blast Furnaces, 
soon added und tn 1889 a second 


small biast furnace. Ore came from 
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Ctively,gouble reversing ens! oupled direct 
Besse.g) ears one hydraul 


e88els;¢.¢ the product The f pit-heating 


Served p),0ming mill are serve 














rom Opat'ut to Cars at Sunrise Iron Mines. 


} being tect 
et. In meots, when taken from the 


to the mill. 
ie driven by a verticai engine, 
furnaces for 


Two 


this 


yy two 5-ton automatic charging 


and drawing 
cranes. A roller 
conveyor about 
900 feet long 
the 
blooms and bil- 
lets to the 
mill and 
age yard. 
The 
trains of 


distributes 


rod 


stor- 


roll 

the 
rail - mill, 
which is prac- 
tically all new, 
are covered by 
main 
building 55 feet 
x 580 feet. The 
hot-bed __ build- 
ing is 121 feet 
6 inches x 174 
feet. The build- 
ing covering 
the finishing 
department is 
774 feet x 60 


a_ steel 


that covering the soaking pits, 89 feet x 166 feet. The 
soaking pits by two electric 


draulie jutomatic charging and drawing cranes, are deposited in 


water in automatic tilting car which conveys them to the bloom- 


mill in Mg table. Gas used in 


this department 


is supplied by 





standard type, the only difference being the location of 
some of the The 16-inch continuous mill and the 
14-inch train are driven by a 40 and 72x60 inch tandem 
compound engine. The three 10-inch trains of each mill 
are driven by a 38 and 70x48 inch and a 27 and 46x 42 
inch cross compound engine. Four 
Laughlin furnaces heat the billets 


rolls. 
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cast-iron pipe foundry; plant for 


supplying all departments except the wire 


complete electric power 
mill. The ap- 
proximate capacity of the several departments now in op 
Blast furnaces, 
Bessemer steel department, 2,000 tons daily 


eration is as follows: 2.000 tons daily; 


open-hearth 





in 6-foot lengths. All the en- 
gines rolls are covered by 
electric overhead traveling cranes. 
The main building of the rod mill 
is 137 feet by 534 feet. The fur- 
nace building is 90 by 126 feet. 
The wire mill 1s one of the larg- 
est and most complete in America, 


and 


being thoroughly equipped in 
every detail to manufacture all 
sorts, shapes, and sizes of wire 


and wire product. There are 360 
blocks in the wire-drawing depart- 
ment; 280 machines in the mail 
department, with an approximate 
total 6,000 kegs in 
twenty-four hours; 81 machines in 
the barb-wire department, with an 
approximate total capacity of 150 
tons in twenty-four hours. The wire 


capacity of 














mill is fully equipped with clean- 
ing, annealing, painting, and dip- 
ping departments, repair shops, in- 
dependent electric plant, rumbling department, and other 
For supplying the wire mill and other de- 
partments with kegs, the company has a cooperage shop 
with a capacity of 5,000 to 8,000 kegs every ten hours. 
Staves and headings come from sawmills, etc., operated by 


accessories. 


Metal Storage Reservoir, Into Which Molten Metal is Poured from the Pot Cars. 


mill, 1,509 tons 


2,000 


steel department, 1,500 tons daily; rail 
daily; 40-inch blooming mill, 1,200 to 
rod mills, 600 tons daily; wire mill, 700 tons each twenty- 
four hours; 9, 12, 200 tons to 260 
daily, cast-iron pipe 


tons dally; 


and 20-inch mills, from 


tons varying with size of shapes; 
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“ot Supplying Air to the Blast 






twelve Duff 
producers. 

The double 
Garrett rod 
mill is practi- 
Cally of the 





the company on its timber lands near Little Rock, Ark. 

In addition to the new mills described above, the Minne- 
qua Works includes a merchant iron department compris- 
ing 9, 12, and 20-inch mills for miscellaneous shapes and 
comparatively light tonnage; spike, bolt, and nut factories 
complete in all details; iron, steel, and brass foundry; 





Bird’s Eye View of Coke, Ore, and Limestone 


Bins. 
foundry, about 40 tons daily; bolt and nut factory, 590 
tons per month; spike factory, 80 tons per day 


1905. the Colorado Fuel 
4,504,752.65 tone 


483,570.86 tone of 


During the year ending June 30 


and [ron Company produced 2 900 


pounds) of coal; 948,553.50 tons of coke; 











iron ore; 213,007.36 tons of limestone: and 1,444,177.19 
tons of iron and steel and iron and 

steel products 
A perfectly reliable water supply 


is as essential to the operations of 
an iron and steel plant as is ore or 
coke The Colorado Fuel and tron 


Company has therefore taken the 


precaution to fortify itself well 
against a failure of water It has 
completed reservoirs Nos, 1, 2. and 


3 near Pueblo, having a total! storage 





capacity of 3,000,000,000 gallons, be 


additional “suger-loaf res- 
Leadville a] the 
River, which 


capacity up 


sides two 


ervoirs” near 
sources of the Arkansas 
storage 


brings the total 
to 10,000,000,000 gallons 





Steel 





The Molten Metal is Carried in These Pot Cars from Blast Furnaces to Converter or 


PRADO FUEL AND IRON COMPANY. 


Open-Hearth Furnaces. 





Like the original Carnegie 
Company, the Colorado Fue! and tron 
controls sources 


including 


owns or 
materials 


Company 
for all its raw 
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jrot nds in Colorado, Wyoming, New Mexico, and 
ome 600 square miles of the finest coal—an- 
thracite as well as coking and non-coking bituminous 
tract being 250,000 acres in extent, all easily 
ecessible from the steel plant; limestone quarries, 
manganese mines, et It has 39 coal mines and 3,500 


oke ovens—a majority of them being of the “beehive” 


pe, for there is no market for by-products sufficient 


warrant the use of by-product ovens, which are 


comparatively very expensive, and against which there 


is prejudice because of the contention of some experts 


hat the quality of coke produced from western coal 
in by-product ovens is inferior Including those not 

thoroughly opened, the Colorado Fuel and Iron 
Company has in various parts of Colorado, Utah, New 
Mexico, and Wyoming, 65 properties scattered over 


an area of 260,000 square miles 


between the problems 


Fundamental differences exist 
of development in the Rocky Mountain region and 
these confronting tron and fuel corporations in the 
idle West in the latter region, when development 
of the coal and iron resources was begun on a large 
i mean of transportation were to a great extent 


ady provided, or by the construction of short spurs 


of railroad and the utilization of natural waterways, 
iw materials could be transported to the steel works 
nd the market at comparatively small cost and with 
out great preliminary expenditure. Again, in the com 
parafively thickly-populated middle West, the secur 
ing of laber near at hand is possible and, to a great 
exten place for workmen to live are already pro 
vided near the seats of industry In the Rocky Moun 


tain region, the the iron and fuel industry 


pioneers of 


found no such ready-made conditions. In the field 
which the Colorado Fuel and Iron Company operates 
here are no navigable lakes or rivers. To reach new 


roperties railroads had to be induced to 


Scientific American 


open-hearth and Bessemer steel departments where it 
is kept in a molten state and drawn off as required in 
After the impuri- 
ties in the form of silicon, carbon, manganese, sulphur, 


the furnaces or the “converter.” 


and phosphorus have been to a greater or lesser ex- 
tent eliminated by these processes, the molten steel 
is drawn off and cast into ingots After these are 


stripped from their molds they are taken either to the 
40-inch blooming where reduced to 4- 
billets worked 


mill, they are 


inch and then into the other highly 


differential products, or else are taken to the rail mill 
rails. Although at the Minne- 


qua Works the Bessemer process wi!l always be a very 


and rolled into railroad 


important feature, it is likely, owing to the chemical 


constituents in the ore found in the new deposits of 


the company now being opened, that the open-hearth 


process will become more and more important. 


mining and steel mak- 


improved labor-saving 


Throughout all processes of 


ing the company uses the most 


machinery Indeed, from the time the ore lies in the 
earth until it is put into its final form as finished iron 
or steel, it is in cases not handled over 


many once or 


twice by manual labor, but altogether by automatic 
machinery. 

That the Colorado Fuel and Iron Company is one of 
the few steel part of the 
United States Steel Corporation, and that it 
the only large steel plant west of the Chicago district, 
that important the 


place in the trade. It is, moreover, 


companies not a constituent 
operates 
features have bearings 


are upon 


company 8 iron 
absolutely independent of competitors, in that it owns 

In the days of the 
suffered much from 
unfavorable and discriminations, and 
made several appeals to the Interstate Commerce Com- 
Arrange- 


sources for all its raw materials 


“old” management, the company 


freight rates 


mission with more or, usually, less success. 
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THE LODGE-MUIRHEAD PORTABLE WIRELESS TELE- 
GRAPH PLANT FOR MILITARY PURPOSES. 

An interesting and compact wireless telegraphic 
plant of the portable type has been constructed by 
Sir Oliver and Dr. Alexander Muirhead, the 
system employed being that evolved jointly by them. 
The installation, which is self-contained, is especially 
intended for military operations, and for facilitating 
transport particularly difficult country it has 
been made as compact and light as possible, so that 
it can be easily stowed away for carriage by mule, 
It is of sufficient capacity to enable communication to 
be established over distances up to 50 miles across 
land, or 150 miles over sea. 


Lodge 


over 


The antenne are carried by bamboo poles, of short, 
convenient lengths for transport, which poles, when 
fitted together, form a somewhat cubical structure 40 
feet in height. No earth capacity is necessitated and 
indeed any such connection must be when 
it is desired to insure the greatest degree of efficiency 
over long distances. 

The transmitting and receiving installations are 
carried in a small cabinet and occupy the minimum 
of space. When in use this cabinet is supported upon 
a folding trestle. The necessary current is generated 
by means of a small continuous-current dynamo car- 


avoided 


ried in a frame resembling that of a bicycle, the 
power being supplied by bicycle pedal action, as 
shown in the accompanying illustration, with the 


electric valve system devised by Sir Oliver Lodge to 

accumulate the impulses. For receiving messages the 

Lodge vibrating needlepoint-oil-mercury coherer with 
telephone receiver is fitted. 

—___— —s + e+ > 
Decrease in Use of Lightning Conductors, 

It seems probable that there has been a decided 

falling off in the use of lightning 





con- 





extend or the company had to build its own 


ime it now operates 178 miles of rail 
road, and has supplemented existing lines 
f electric communication by 1,835 miles of 


telegraph In fact, in a majority of cases, 


where the “prospects” have been in the midst 
of the desert or far off in “the hills,” the 
company has had, in addition to the task 
of opening mines and providing means of 


transportation, those of building towns, of 


providing people to live in them, and of 
suppiving water, food, and merchandise 
In short, besice the ordinary problems of 
coal and iron mining, coke and steel mak 
ing, the Colorado Fuel and tron Company 
has had to solve those of general develop 
ment 

Some 17,000 men, representing between 
twenty and thirty nationalities, are now 
employed by this corporation. Between 


1,000 and 5,000 are employed at the stee! 
pliant 

The Colorado Fuel 
principal 


Iron Company's 
source of iron is the Sunrise 


mines in Laramie County, south 


and 
ore 





group of 





ductors within the last thirty years. Ac- 
cording to the United States 
tistics, there were, in 1860, twenty estab- 
lishments manufacturing lightning rods, 
which turned out a product valued at $182,- 
750. In 1870 the number of establishments 
had risen to twenty-five and the 
the products to $1,374,631. In the next de- 
cade the number of establishments fell to 
twenty and the value of the product to 
$801,192, and finally in 1890 the number of 
establishments twenty-two, but the 
value of the diminished to $483,- 
296. At the census of 1900 the classification 
in vogue from 1860 to 1890 was abandoned 
and lightning tabulated in the 
general classification “Foundry and Machine 
Shop Products.” There are no means of 
determining absolutely whether the large 
decrease in the value of the manufactured 
product from 1870 to 1890 marks a decline 
in the use of lightning conductors; certain 
it is, however, that the “lightning rod man” 
is not so much in evidence as he was in 
the early seventies. 


census sta- 


value of 


rose to 


product 


rods were 








Wyoming, 360 miles from the steel 
en the Colorado & Southern and the 
and Missouri River 
The open-cut system of mining with steam 
which was the principal method 


employed earlier in the history of this property, Is 


ern 
pliant 
Burlington railways. 


shovels 








now largely replaced by the “milling” system of 
underground mining, the product being handled 
hi h shafts and tunnels, There are also smaller 
iron mines at Orient, Colorado, and Fierro, N. M 
In the open-cut work the ore is loaded directly from 
the team shovel into standard-gage railroad cars 
In the underground work the ore is dumped from 
kips ang mine cars into bins, from which it is 


drawn off into the automatic dump cars, in which it is 


carried to the steel works and dropped into the ore 
bins at the furnaces 
2 M ber ith tl e bin run electric trolley 
Cu cal nto wil h I rawn from the bir in 
I ortions by weight, the oke, limestone, and 


prope oO] 





ore make up the “charge” for the blast furnaces. 
The contents of the scale cars are in turn automatical 
ly imped into the “skip cars,” which run up a 
“bridge” on the side ef each blast furnace, and auto 
mal drop their contents into the “upper bell 
Lh et haped receptacle at the top of the blast fur 
nace Then this upper bell is lowered, allowing the 
charee irop upon the .ower beli, whereupon the 
oper bell is again raised. Next the lower bell is low 
the charge drops into the fiery interior of 
the furnace. The slag and molten iron are drawn off 
into immense pot car 
The slag is hauled over a short railroad to one of 
the reservoirs three miles south of the plant, where 
it is dumped while still molten upon the sides and 
bottom. ty this ingenious arrangement the problem 


of slag disposition is solved, and the seepage from the 


reservoirs reduced 


The molten tron is hauled either to the pig-casting 


machines or to the metal storage reservoirs at the 


LODGE-MUIRHEAD PORTABLE WIRELESS TELEGRAPH PLANT FOR MILI- 
TARY USE. THE CURRENT IS GENERATED BY A SMALL CONTINUOUS- 
CURRENT MOTOR DRIVEN FROM A STATIONARY BICYCLE. 


made eventually to send 
of the Gould system 


sea to the 


ments undoubtedly will be 


Colorado steel products by way 


to San Francisco, and from thence by 


Orient, and by the direct railroad route to Gaiveston, 
and thence by water to all South American points. 
With the completion of the Panama Canal this nat- 
ural advantage will be increased, for then this Colo 
rado steel company will have two tidewater outlets 
to the Orient—south and west 

— oe ee a 


of the University 
by the acquisi- 


The Department of Anthropology 
enriched 
Pomo Indians possessed 


of California has just been 


tion of the first skeletons of 


by any museum or institution An expedition sent 
by the department to Mendocino County, California, 
has returned with five complete skeletons, several 


parts of skeletons, many beads and other objects bur- 
dead. These will be of great value in 
qualities and characteristics of the 
relationships with other tribes of 


ied with the 
determining the 
and their 
California Indians. 

The Pomos practised cremation, which explains the 
almost complete lack of remains of them. They were 
heavy skulls. Many 


Pomos 


of middle height, with round, 


living Pomos are to be measured and photographed 
for purposes of comparison with the skeletons, the 
bones of which are now being measured. When com- 
parisons have been made with the remains of other 
Indian tribes, the results will be published by the 
University of California. It is expected that our 


the origin, connections, and wanderings 
of the Indian tribes will be considerably increased by 
this their ¢haracteristics, and that 
much information that is not supplied by a study of 
their language and customs will be obtained. 


knowledge of 


determination of 


In larg. cities the use of lightning rods 
is not imperative owing to the prevalence 
of modern steel structures and in general 
buildings with metal For buildings 
that stand isolated in the open country the 
prudent course would be to install thereon a system 


roofs. 


of protection from lightning. The extent to which 
the building should be protected and naturally the 
expense of installation should bear some definite re- 


lation to the value of the building. If the building 
is insured against loss by fire or lightning, it would 
not seem to go to the additional 
of erecting lightning rods. In any event the final de- 
cision must be reached by the owner of the building. 
In arriving at his decision he should be guided by 
the fact that, while absolute security from damage 
by lightning is attainable only with great difficulty 
and considerable expense, a reasonable degree of pro- 
tection can be secured by very simple means, provided 
the system of protection be devised and erected by @ 
thoroughly competent person.—From a bulletin issued 
by the U. S. Weather Bureau. 
0 
Santos-Dumont’s Flight. 
Santos-Dumont recently succeeded in driving the 
“Bird of Prey” many yards into the air, and eleven 
yards through it. He then came to earth, smashing 
his propeller wheels and frame. There seems to be 
no doubt that he actually flew. Fortunately, M. 
Santos-Dumont was unhurt. 
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Although the Hall American patent for the man 
facture of aluminium has expired, the Bradley patent 
is still in force, and will not expire until 1909. The 
Bradley patent is of fundamental importance for the 
manufacture of aluminium, covering, as it does, the 
use of the current, as well for the purpose of keeping 
the electrolytic bath in a molten condition as for effeet- 
ing its decomposition and setting the aluminium free 
at the cathode, 
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THE MATHUSHEK PIANO. 

The remarkable resonant quality, the easy and re- 
sponsive action, and the ability to remain at pitch for 
an unusual period of time without retuning, which 
are distinguishing characteristics of the Mathushek 
piano, have been obtained partly as the result of forty 
years of scientific design and careful workmanship, 
and partly because every part of the piano is made 
at the factory of the company. The building of a first- 
class piano that will remain first-class for decade after 
decade of use is by no means a simple proposition, 





Back of Piano, Showing Absence of Heavy Vertical 
Posts. 


and one of the facts which complicate the problem is 
that a piano must be prepared to withstand the most 
severe and widely-diverse climatic conditions. Any 
given piano is liable to be shipped either to the ex- 
tremely humid climate of Cuba, where the humidity 
may range for weeks together anywhere from 75 to 
100 per cent; or to the elevated plateaus of 
western America, where the atmosphere is 
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dency for the tuning pin to sag until it bears upon the 
lower edge of the thin iron plate covering. The first 
scientific attempt to investigate the pinblock problem 
and provide a thoroughly mechanical means for hold- 
ing the tuning pins up to their work was made about a 
third of a century ago, when the Mathushek Company 
adopted the excellent construction shown in the third 
of our figures. They realized that the only satisfac- 
tory way to take the combined pull of all the strings 
was to transmit it as quickly as possible to a metal 
frame or plate of specially stiff construction. Accord- 
ingly they designed the plate shown in the accompany- 
ing illustration, which is not only of extra thickness 
throughout, but is stiffened by deep ribs, so disposed 
as best to meet the heavy strains imposed. The plate 
was carried clear over the face of the block, and its 
thickness at the face increased to about 1 inch. The 
holes are drilled directly through the plate and they 
are made sufficiently larger than the pin to allow of 
the insertion of a bushing of hard maple. This bush- 
ing is driven into the hole in the plate with its grain 
transverse to the axis of the hole. When the holes are 
bored, they are made slightly smaller than the pins, 
which are driven in to an exceedingly tight fit. Now, 
by studying the sectional view of this device, shown in 
the accompanying drawing, it will be seen that the 
pull of the string upon the tuning pin is applied at a 
point, less than the diameter of the pin distant from 
the point at which the pin bears on the hardwood bush- 
ing in the plate. Consequently, it is impossible for the 
pin to be bent down, and the hardwood bushing being 
confined in the metal plate cannot crush, but must 
hold the pin well up to its work. 

The Mathushek Piano Manufacturing Company was 
the originator of this method of construction. They 
have used it continuously for a period of thirty-five 
years, and they consider that the fact that, after the 
expiration of the patents, this principle was embodied 
in some of the best-known makes of pianos of their 
competitors, is exceedingly valuable testimony to the 
value of this construction. The use of a full plate 
has enabled the Mathushek Company to dispense with 
a large amount of heavy timber which enters into the 
other makes of pianos, and adds no little to their 
weight. In the ordinary make of piano, where the 
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being taken by the metal plate and the tuning pin 
bushing. Consequently, the back of a Mathushek piano 
shows simply a rectangular frame of moderate thick- 
ness and weight, whose function it is to serve as a 
backing upon which to assemble the main paris of the 





The Frame of a Mathushek Grand Piano, Showing 
Method of Bracing to Keep the Frame te Its 
Proper Curve. 


piano. In the construction of the Mathushek sounding 
board the company justly claim that they expend an 
amount of care in the selection of the wood and of 
labor in building it into the finished board which is 
not equaled by any other concern. They point to the 
fact that the board is built up of selected pieces of 
spruce, none of which is more than one inch 
in width, as compared with widths of from 





extraordinarily dry Seeing that the piano 
is made up so largely of wood, and that 
wood, like all fibrous materials, will expand 
and contract according to the degree of satu- 
ration of the atmosphere, the piano manu- 
facturer is confronted, at the very outset, 
with an exceedingly difficult problem; for 
unless the frame of the piano, the delicate 
sounding board, and the many fragile parts 
of the action are so constructed that they 
will remain absolutely true to their origi- 
nal lengths, surfaces, and clearances, there 
will be endless trouble. Under the com- 











4 to 6 inches which obtain in other sound- 
ing boards. It is absolutely essential that 
the sounding board should be at once highly 
elastic or resilient, and at the same time be 
free from any tendency to warp and lose 
its proper curve. These qualities are eb 
tained by assembling the strips with the 
grain running perpendicularly to the face 
of the board. Where there is any dip or 
inclination of the grain from the vertical, 
the adjoining pieces are assembled so that 
their grain diverges in oppesite directions. 
The result is that the tendency to warp out 








bined tension or pull of the strings, which 
may aggregate in the total from 25 to 35 
tons, the frame may give ever so little, or the 
tuning pins may begin to tear through the 
pinblocks, allowing the strings to slacken 
and lose their proper pitch. Moreover, the sounding 
board, which is the very life of the piano, if it be not 
properly designed, and its materials carefully selected, 
is liable to lose its proper contour, flattening out and 
permitting the piano to become “tinny” in tone. Now, 
the Mathushek Piano Company, during the forty years 
of their operations, have been giv- 
ing particular attention to these 
points, with the result that they 
have produced an instrument which 
they claim will keep its tone and 
pitch longer than any other. 

The elements of the Mathushek 
piano which are distinctive of the 
instrument, and to which it owes 
its fine quality of tone and durabil- 
ity, are the special construction of 
the frame; the use of a full-length, 
extra heavy iron plate, in combina- 
tion with a special tuning-pin bush- 
ing, and a special design of sound- 
ing board whose materials are se- 
lected and assembled with a view 
to securing fine singing quality and 
permanence of form in the sound- 
ing board 

Of the features mentioned above 
the most important is the full iron 
Plate in combination with the tun- 
ing pin bushing, as shown in one 
of the accompanying illustrations. 
In the earlier pianos, and in many 
of the cheaper pianos of the day, 
the metal plate extended only to 
the under side of the pinblock. The 
Pins were driven directly into the 
block, and under the pull of the 
Wires there was a tendency for the 
Pinblock to crush down through the 
fibers of the wood, enlarging its 
hole and failing to keep the strings 
up to pitch. Another method is to 
carry the plate at a reduced thick- 
ness over the face of the tuning 
block, so as to allow the outermost 
bearing point of the pin on the wood 
to be brought a little closer to the 
Point of attachment of the strings. 
In this case also there is a ten- 
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and Hardwood Bushing. 


full plate and the tuning pin bushing are not used, the 
“pinblock” has to be mounted upon a series of heavy 
vertical wooden posts, which serve to keep the block 
in position when the strings are being tightened under 
the process of tuning. In the Mathushek piano, how- 
ever, there is no such thing as a pinblock, its place 
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THE MATHUSHEK PIANO. 
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Showing Faulty Method of Adjusting Tuning Pins and the Improved 
Method Used in the Mathushek Piano, with Fuli Metal Plate 





Front View, Showing the Special Design of Full Plate, the Method of Stringing, and 
the Sounding Board Made up of Carefully-selected One-Inch Strips. 


of shape is entirely neutralized. The. ar- 
rangement of the strips is shown clearly in 
the accompanying photographs 

Almost all piano manufacturers have 
trouble, during the winter season, frem the 
cracking of the varnish, a defect which is chiefiy due 
to the several coats of varnish not being thorouehty 
dry. The upper surface of each coat crusts over, but 
it does not dry entirely through, and it requires but 
a slight expansion or contraction to break these thin 
coats, with the result that the upper surface fre 
quently shows innumerable hair- 
lines and even distinct cracks. The 
company has recently put in an ex 
tensive plant which is designed to 
dry each coat of varnish thoroughly 
by circulating continuous currents 
of warm air through the room in 
which the varnished material has 
been placed and by exhausting the 
fumes of the turpentine that evapor 
ate from the varnish in the pro- 
cess of drying. The atmosphere of 
the room is kept absolutely dry 
and in continual circulation The 
advantage of this system is that 
the varnishing can be done dur- 
ing the moist atmosphere of the 
summer (the period in which pl 
anos that are sold chiefly in the fall 
and winter months are made) with 
the same certainty of securing a 
durable surface as in the drier 
months of the year 

The plant of the Mathushek 
Piano Manufacturing Company is 
located in West Haven, a suburh of 
New Haven, where it has had its 
home for thirty years past. The 
buildings are all of brick and are 
uniformly one story in height. The 
main building is 416 feet long by 
120 feet wide, with a wing 480 feet 
by 50 feet adjoining. Particularly 
fine is the new dry house for the 
drying of the lumber, which has a 
capacity of 220,000 feet of lumber. 
It is heated by a large steam fan 
and much of the excellent quality 
of the woodwork is due to this fea- 
ture of the establishment The 
buildings are so arranged that the 
handling of the material during con- 
struction is reduced to a minimum 
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1 ' nin ul isiwhich is stationary but ' being governed by the heating of your ee Use only picks befere hardening is of far greater im- 
desired cked to simulate motion and also %° much current as will not heat the coil so portan than any hardening preparation other 
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it automatically tips and dumps its load the invention, and date of this paper. scribed in SurrLeMENT No. price ten to wind a spark coil of the simple pattern and 
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give dire nd state the way it should be Tue CHEMISTRY OF PAINTS AND PAINT son, F.C.S. London: Simpkin, Mar-|to place as far as possible, in non-mathemat 
coupled A. A simple spark evil may be ‘Cannan. By Glass H “Hall, BS. shall & Co., Ltd., 1906. 16mo.; pp.| ical language, the important facts and om 
made wit re of iron W ire (No 16) 10 Mew Terk: D. Van Nestrend Com 49. Price, 80 cents. clusions in connection with the work on the 
inches lon d one inch in diameter Fasten pany, 1906 Sauna» pp 134 Seden The object in gathering the material in subject, and this has been done tn the tn 
heads for ‘he spool on this, and cover the $2 ex . ie y 7 ’| “meld to Dairy” was to give in as concise a| terest of those who, while having uw realty 
core with a few turns of brown paper. Wind , i. ‘ ss |form as possible the essential points pertain scientific interest In the developments tn ph) 
No, 14 single cotton-covered magnet wire on] | nm the great mass of analytical chemistry It| i, to the management of fields and cattle, | Sics and physical chemistry, nevertheless are 
this to a depth of about % inch, insulating often difficult to discover particular methods and the production of milk, cream, butter, | lll equipped technically and mathematieaily to 
each layer from the next by a layer of paper. applying ents to any one subject, or, rather, cheese, and various by-products in the dairy. | comprehend a purely scientific treatment of 
it is better to give each layer a coat of shellac {0 find those methods concisely collected be-| on, jittie volume will be found a handy book | the subject, ‘Thus, while the work has been 
also. The coil is used in series with a battery, wneud ms covers of a single volume. The | of reference where time is lacking for the | Written in a semf-popular atyie, the subject 
and the spark is obtained when the circuit is eee cols taba te Gk GE study of a completer history of any particular has doubtless been covered with scientific ac 

h ais or els ong cells ¢ ick z j é arly; , alysis . . -y. 
broken. Rn : ‘i pie: 7 i paints, while at the same time dwelling with eubgect. —e 
—— mg : a certain degree of completeness upon the| FARM Scrtence. By Joseph E. Wing, P.| Tue ANALYSIS AND Sorrenina or Borer 

(10170) F. H. R. writes: I have a most important physical characteristics of the | G. Holden, Waldo F. Brown, Hon. W. Freep-Waterk. By Edmund Wehren- 
stereopticon lantern, and have been experl-| raw material; for it will be understood that | M. Hays, Thomas Shaw, Clinton D. fennig in collaboration with Fritz 
menting some with it For a screen I have} no chemist can be proficient in the analy: s | Smith, Cyril G. Hopkins, and Fred Wehrenfennig. Translated by D. W. 
a blank wall tinted an orange red. Can you! of paints without a thorough knowledge of all R. Crane. Chicago: International -aterson, M.E. New York John 
tell me what colored glass [ can use with my | ¢he materials with which he comes in contact. Harvester Company of America, Wiley & Sons, 1906. S8vo.; pp. 290 
lens in order to throw a white light upon the] Of course, the limits of the book make it im- 1906. 32mo.; pp. 128. Price, $4. 
red surface A. To obtain the best effect you | possible to give more than the general facts This excellent little book has been compiled The present form of this book ts the result 
must find a glass of a tint the exact comple | regarding these raw materials While the in-| by a number of eminent specialists for the | of a number of changes from the original one 
mentary of the color of the wall. This will be) formation has been written from the stand particular purpose of assisting American agri-| in which it appeared as an easay In “Das 
a bluish green Of course much light is lost point of the chemist, the author tries to bridge | culturists in the work of farm management./ Organ fuer die Fortschritie des PMlsenbahn 
both by the absorption of the wall and of the | the space between the laboratory and the fac- With this end in view, the highest authorities | wesens” of Austria. The translator first per 
glass. We should suppose that very little tory, and to show that the less this space is | in their respective fields of research have been | formed that part of the work for his own 
would be left in evidence, the better will be the resulting | called upon to prepare a number of special | personal information, but it was found to con 

(10171) G. W. H. asks: How can [| product of the manufacturer. articles covering the results of extended ex-| tain so much excellent data of practical value 
connect the wires on the carbon element of an| DWARF Fruit Trees. By F. A. Waugh. periments involving the most important opera-| and general interest, that ft was decided to 
open circuit, home-made battery which I have? New York: Orange Judd Company, | U°"® © the farm, and the subjects treated | place the book before the publi The chem 
I use sal ammoniac They work fine for about 1906. l6mo.; pp. 125. Price, 50} deal substantially with every branch and phase | istry of the subject is treated with great care, 
two weeks, when I have to renew connections cents. | of modern agriculture and cover a wide range|and includes simple methods of analyzing 
on the carbon It seems the fluid rises within American agricultural and horticultural con of thought. It is generally conceded that the | water intended for boiler feed. These methods 
the carbon and corrodes the wire. Have tried | ditions are usually on so large and extended astonishing progress made in agriculture in | are explained in such a manner that they can 
paraffine and also rubber on the outside, but a scale, especially im a commercial sense as this country ts due mainly to the intelligence | readily be understood even by the laynian 
to no avail The carbons are arec-light pen | well as in a physical one, that these subjects of the American farmer, notwithstanding that | Certain European railroads haye been very 
cils, well up out of the fluid. A. Dip the tops) have hardly been introduced as avocatiens and cunatseane credit must be given our unlim-| successful in softening water intended for 
of the clean and dry carbons into melted par-| pastimes, and the growing of trees largely for ited agricultural resources, and to the motastas | steam purposes, and the exposition of thelr 
affine till they are saturated with the par pleasure has been hitherto extremely limited. | assistance rendered the farmer by the work Of | methods should be of use and value to Amer 
affine as far as the surface of the liquid, 80|‘The author of this book will doubtless suc- | ™Venters who, recognizing the necessity of| jean roads introducing or contemplating the 
that the sal ammoniac cannot climb through | eed in his undertaking of arousing interest |™PTOved methods, have supplied both ma-| utilization of water-softening plants 
the carbon, nor over the outside of it. In sal|in dwarf fruit trees more as a pastime than atanes and or grein to lighten or wget New Exvrensive A B C Tasues vor AZzI 
ammoniac cells usually there is a thick head| a, q commercial enterprise, though the latter obviate manuel laher. A careful pernenl oO MUTH, Position LINES, ERROR IN 
of composition on the upper end of the car-/ is by no means precluded. {Seem Gchaes” will enteemy ssa Lonaitupe DUE TO AN ERROR IN LATi- 


bon. 
(10172) A. K. M. asks: 1. Can you let 


me know the cheapest and most simple way of 


producing oxygen? A. Oxygen is generated by 
heating a mixture of manganese dioxide and 
potassium chlorate in a metal flask. Care is 
necessary in doing this not to disengage the 


gas too rapidly and thus produce an explosion 


of the apparatus. The materials also should be 
1dvance to see that they will give up 
not rapidly 
Can you explain what caused electric spark 


tested in 


the oxygen quietly and too 
9 





ing at point of connecting 3-inch suction pipe 
let in from top of tank car containing a mix 

ture of turpentine and naphtha, the discharge | 
pipe from pump leading to large storage tank 
of several thousand barrels of the same mix- | 
ture? Also being connected with large storage | 
tanks of gasoline and carbon oil. The suction | 
pipe being of iron, every attempt made to} 
connect would cause heavy sparking, so that 
the men dared not connect for fear of fire, the 
temperature being about 15 deg, Fahr., having 
had cold weather for some time; whereafter 
the men got a suction pipe of galvanized iron, 
let it down into the tank car, and in connect 


ing there was no more sparking. A. The charge 


of electricity was due probably to the very cold 


air and friction of the pipe and pump. If the 
liquid was not set on fire by the sparks which 
passed while the men held the pipe near the| 
tank, it could not have been after they had 
brought the ends into connection with each 
other. The danger would then have been over. | 


These oils are not conductors of electricity 


(10173) J. F. C. asks: 1. What ad- 
vantages has the double pole receiver over the 
single pole (as they are called) electrically? 
Why would not one coil, the same resistance 
of the two, placed on one pole of a permanent | 


horseshoe 


magnet (traversed by an alternat 


ing current) affect the magnet flux as much 
as the two coils of half the resistance, one | 
Placed on each pol A. A horseshoe magnet 
is always stronger than a bar magnet of the 
Same humber of turns of wire upon its poles, 
ang so a double pole magnet in a_ telephone | 
will act more powerfully than a_ single pole | 
of a straight magnet 2. Is pure soft iron| 
free from resistance to magnetic flux? What} 
is the resistance of the air to magnetic flux 
“48 compared to pure Norway iron? <A. The} 
humber of lines of force which will pass | 
through iron as compared with air under the} 
same degree of magnetization varies with the | 
degree of magnetization It may be as much | 
a8 5,000 times as many, and it may be only | 
& few times as many when saturation is 
hearly reached See the table of permeability 
in electrical works such as Foster's “Pocket 


Book,” price $5 by 
fo say, that a 


mail 3. Which is 
magnet 


correct 


attracts a piece of soft 


iron because it lowers the resistance of the 
Magnetic flux, or that an opposite magnet 
ls induced in its mass by induction? A. When 
& piece of iron approaches a magnet it both 


becomes a magnet and furnishes an easier path 
for the lines of force the air. 4. Is the 
greatest exerted in a mag 
net in attracting opposite poles of itself? A. 
We do not know whether works most 
In attracting its What 
electrical action 


receiver 


than 
force of attraction 
a magnet 
not. 6. 
the 
telephone wires that a 
The to which you 
is produced by vibrations caused 
by induction of adjacent wires and not by the 
friction of the wind. The wind 
electrical disturbances. 


own poles or 
disturbance is 
of the wind on 
takes it up? A 


in a telephone 


made by 


noise refer 





produces no! 


Tue AMERICAN Street Worker. By E. R. 








Markham. New York: The Derry- 
Collard Company, 1906. 16mo.; pp. 
339. Price, $2.50. 
Mr. Markham’s book, which has reached its 
second edition, is based on the experience of 


nearly a quarter of a century in the selection, 
annealing, hardening, and tempering 
of the various sorts and grades of steel. The 
new edition contains an interesting section on 
high-speed which includes the latest in 
formation on the subject, thereby bringing the 
text to a condition of completeness which was 
lacking in the edition. 


working, 


steel, 


earlier 


JAHRBUCH DER NATURWISSENSCHAFTEN 


1905-1906. By Dr. Max Wildermann. 
Freiburg im Breisgau: Herderfsche 
Verlagshandlung, 1906. 8v0.; pp. 
501. Price, $2. 

The interesting volume edited by Dr. Wilder 


eminent ex 
the ad 
natural 
develop 


the collaboration of 
comprehensive 


with 
perts, is a 
tiat 


during 


mann, 
survey of 
the 
latest 


made in 
The 


have been 
1905-6 


vances 


sciences 


ments in physics, chemistry, astronomy, min 
eralogy, zoology, botany, geology, and many 


other fields of science are discussed, often in | 
detail, and frequently with excellent illustra 
tions. This book will be found valuable for 
the general reader, who desires to keep in 


touch with the general advances of our age in 
science and natural history. 


OUTLINES OF THE EVOLUTION OF WEIGHTS 
AND MEASURES AND THE Metric Sys- 
TEM. By William Hallock, Ph.D., and | 
Herbert T. Wade. New York: The} 
Macmillan Company, 1906. S8vo.; pp. 
304. Price, $2.25. 

The authors declare themselves flatly in 
favor of the metric system, both on the ground 
of its intrinsic superiority and because of the 
manifest advantage of having a universal sys- 


tem of weights and measures for all industries 
throughout the world A complete and fair 
history of the metric system is given in the 
various chapters of the volume, with its log 
ical development and chief characteristics, An 
account is given of the experience of the Euro 
pean nations which have tried and adopted 
the system. The citation of the authorities is 


the biblio 
extensive. The 
have been carefully 
put in very convenient 
form, therefore as a work of 
the the book will 
scholarly and useful. 


the references to 


subject 


and 
the 
equivalents 


voluminous, 
graphy of 
tables of 

worked 
and 


are 


out, and are 
reference on 
found 


subject doubtless be 


George Fry, 
Stevens & 
pp. 170. 


been 
used on 


ITALIAN 
F.L.S., 
Sons, 

Little 


VARNISHES., By 
F.C.S. London: 
Ltd., 1904. 16mo.; 
attention has apparently 
to the subject of the varnishes 
old Italian musical instruments, and the theory 
has been accepted that these are oil varnishes, 
varnish suit in 
dividual The author gives an account of 
the interesting which the 
ject of the treatise, and he shows, to his own 
satisfaction at any rate, that the old 
makers used as the constituents of their var 
nishes the natural products of 
trees and the flax growing in their 
vicinity, both abundant and easily procurable, 
and that therefore the varnish simple | 
one composed of resin and turpentine, or both 
with oll. The work is in 
from standpoint of the chemist 


given 
the 


or rather an oil colored to 
tastes. 
sub 


research forms 


violin 


coniferous 
immediate 


was a 


linseed 
the 


of these 


teresting 


‘as well as from that of the general reader. 


| B.S. 


methods of improving the quality or yield of 
the crops, of making the dairy more profitable, 
}and of securing larger results with less labor. 


|}Ropr’s COMMERCIAL CALCULATOR AND 
Suort-Cut Arirumetic. By C. Ropp. 
Chicago: C. Ropp & Sons, 1906. 
8vo.; pp. 160. Price, $1. 

In this convenient volume the author gives 
a new, complete, and quite comprehensive 


system of tables intended to save time and 
labor in the various phases of commercial cal- 
culation The text includes condensed and 
simplified explanations, and reviews of 
the essence of arithmetic and mensuration, It 


rules, 


TUDE, ETc. By 8S. Mare. Groningen: 
P. Noordhoff, 1906. 12mo.; pp. 56. 

ILLogican Grotogy. The Weakest Point 
in the Evolution Theory. By George 
McCready Price. Los Angeles: The 
Modern I eret'c Company, 1906. 8vo.; 
pp. 93. Price, 25 cents. 


UNSOLVED PROBLEMS IN METALLURGY. By 
Robert Abbott Hadfield, M-.inst.,C.B. 
London: The Institution of Ciyil 
Engineers, 1906. 12mo.; pp. 36. 

Dik ABHANGIGKEIT DER BRUCHLAST Vout 
Versunpe. By Dr. Ing. Fritz v. Em- 





is designed for the use of farmers, mechanies, | 
business and professional men, bankers, and 
storekeepers The explanations of the prin 


ciples ef arithmetic, mechanics, and mensura 


tion are well prepared, and the 
doubtless make the study and use of figures 
easy, if not interesting, for the user. Alto 


gether, the work is convenient, practical, and 
labor-saving, and will be found useful by busi- 
ness men. 
REFORM. 
Wil- 
pp. 


Scnoot TEACHING AND SCHOOL 

| By Sir Oliver Lodge. London: 
liams & Norgate, 1905. 16mo.; 
171. Price, $1.20. 

This book by the 
tionalist, Sir Oliver 
and value to teachers in Great 

country, The text 


well-known English educa 
Lodge, should be of inter 
Britain and 
series of 
methods, and 
information of 
that they 
teachers 


est 
this 
| four 
they 
teachers 


comprises a 
curricula and 
for the 
notwithstanding 
the secondary 


lectures on 
intended 
in general, 
delivered before 


were 


were 


| 
book will 





and teachers in training at Birmingham. 
|Gas ENGINES AND LAUNCHES. By F. K. 
rrain. New York: Forest and 
Stream Publishing Company, 1905. 
| 16mo.; pp. 123. Price, $1.25. 

This little manual is a collection of a| 
series of papers published in Forest and 
Stream on internal-combustion engines and 
launches. The subject is placed before the 
reader in terms which are easily understood 
even by the inexpert, and technicalities have 


The Ulustra 
number ad 


been avoided wherever 
tions 


vantageously to 


possible 
sufficient in 
supplement the 
By Richard K. Meade, 
Easton, Pa.: The Chemical 
Publishing Company, 1906. 8vo.; 
pp. 385. Price, $3.50. 
One of the latest contributions to the liter 
ature of the cement industry is this book, 
really a and enlarged edition 


are clear and 


text 


PORTLAND CEMENT. 





which is second 


of a small handbook by the same writer pub 
lished some years ago Of course, the ad 
vance of the Industry necessitated the rewrit 
ing of large sections of the earlier work, and 
the addition of much information and data 
collected since then. The analytical methods 
given have been found satisfactory in the 
writer's laboratory. The section on the an 


alyses of cement is exceptionally good. 


THe EvLecrrican Nature OF MATTER AND 


Raproactivity. By Harry C. Jones. 
New York: D. Van Nostrand Com- 
pany, 1906. S8vo.; pp. 212. Price, $2 
Prof. Jones's book is a collection of a series 
of articles which he wrote for the Electrical 
Review, and the correlation of the subjects 


under consideration, as well as the general in 





terest of which they are worthy, thereafter 
led the discussion to be placed in compact 
form in a single volume. The text has been 
carefully revised with the assistance of Dr. 








—w 


perger. Berlin: Wilhelm Ernst & 
Son, 1906. 8vo.; pp. 47. 

AUTOMOBILI STRADALI E FERROVIARIE PER 
TRAsPorTI INDUSTRIALI. By Ing. Ugo 
Baldini. Milan: Ulrico Hoepili, 
1906. 8vo.; pp. 351. 

Orere. Vol. Il. By Galileo Ferraris 
Milan: Ulrico Hoepli, 1903 Svo,; 


pp. 473. 
THE Quest or THE GERM. 
tions Thereanent. 
Wood, A.M., M.D. 
lished by the Author, 
pp. 229. 


With Observa- 
By Eugene H. 
Milwaukee: Pub 
1906 LZm0o. ; 
Price, 75 cents and $1.50 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were issued 
for the Week Ending 
September 11, 1906. 


AND BACH BEARING THAT DATB 


[See note at end of list about copies of these patents. } 


Staples & Potter 
implements, riding 
bE Waterman 
apperatus for 
Pictet ; 
compound, EB 


Account register, 


Agricultural attachment 
for 





Air and other gases 
fying, R. P 
Air compressor 


Lhaue 





Alr or oxygen, apparatus for productog 
highly ozonized, A. Dechaux Si0,075 

Amalgam carrier and plugger i W 
Arthur . oe R30,8T2 
Amusement apparatus, | W. Thompson 830,863 
Amusement device, F. Ingersoll ‘ BAO SAS 
Amusement device, BE. H,. Lanter 831,012 
Animal trap, L. Westgaard KO, 885 
Ankle brace and supporter, A. BR. Garrod... 830,804 
Anode, J Nelson 800,018 

Anthracene derivative and making same, M 
Isler . B31 Oz 


Atomizer, C, J. Davol 

Axle spindle, T. Babbitt 

holder, J. J. Hatin 

bands, fastening, D. M. ¢ 
pocket, M. Dunn 

, knockdown, Milligan & Bee 

Bearing for the ends of shafts, roller, W 





smn pbell 





aie 670 





T. Fleming ; Bik}, O85 
Bed, folding, G. Henkel aoe Sa, So 
Belt coupling, J Johnson . ccvcee 820,508 
telt fastener, . Mundschenk . aoe R50,015 
Belts, machine for attaching slats to con 

veyer, W T. Gordon Ri, TOO 
Berth, ship’s, D. Tagliatico aO1,019 
Binder, H. B®. Dade .. , Si O78 
Binder lock, loose leaf, A. D. Hulquist 850, MS 
Binder, loose leaf, G. Labarre aoi,o11 
Binder, temporary, T. R. Eddy a B20, 579 
Bisulfite liquor, making, N. Heath x 
Blast furnace, M x 





Mannaberg 


Boat, sailing, T. Jensen 

joller. See Steam boiler. 

Boiler cleaner, *. Daley 830,574 
Boiler trap, C, Dennis 80,659 
Rook, sales, H. P. Brown 8? O23 





Boot and shoe ware and other goods - 
Town 


ance for inserting beading in, E, 

send ; A BRO 2a 
Bordering machine, W. R. Phillips a, G12 
Bore holes, means for surveying, H. 

Marriott .... ‘ Rio, 740 
Bottle and stopper, milk, C. M. Conley SO NNO 
Bottle closure, H. A. Ol#som ......+. RAN, 7A5 
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” r Bottle closure 5, Ge, Wee ccvscccvenecaye 830,908 | » > 
id —— no and | Bottle, non-refillable M. A. Brown ‘ 830,506 | dad The a2 
Serew Guiting Hot tle ' refillable, J Lovett eese 830,605 | e 5 
= Ant anal Bottle st vr, 8. Villedrouin aes’ Ge | 
- Bottle st , non-refillable, G. A. Weihe. 83 7 | 
ery ‘Le es | | Bottle wash machine, D, Wickham 1, SOE BORATED TALCUM 
| Bottle ‘ i machine, J, Skinner 
| POR FINE, oy seers WORK | Box fastener, C. Anderson ¢< M in T @] I L E T 
3 , Rox fastener, W. G. Bartholomew ax ells ta d sé d 
i b Hox lifter, F. W. Clugg Wi Ss ni con 
SENECA FALLS MPG. CO. | Bracelet, T. W. Foster n ‘ e 
695 Water Street, |i G. D. Holbrook umber f cars sold during th 
Seneca Falls, N-V., U.S.A, | Hiram, treating scrap, i. J.” Krebs, 850,601, 0: After wee 
tread and pastry boa Yr, V. Braymer Insist thaty ua bacbes ace Bien n 
=P Rae 2 past year. No more could aac Yor ‘es be staserye 
Bridle bit, W. Gardnes 0,707 — tle Antisepti 1 will 
Engine and Foot Lathes [ini iy ims pee Speer tes 
| Bucket grip, tramway, E. A. Brown ; be Id be tld ften contra 
MACHINE SHOP OUTFITS, TOOLS AND Bucket wheels, means for preventing the SO. cause no more co itendnt Seiten satel tales ce © Prickly Meat, 
SUPPLIES BEST MATERIALS. BEST distort f, W L. RK. Emmet ° S30, BU all odor of perspiration. Got Mamnewonce yer se wg tr 
ennatdin cae on. CATALOGUE FREE f- en oe | K ; Bb — - 830, | be made everywh’ “e, oy mailed for 2& cents. Sample free.” rz 
5 STIAN L c 1 Cc sullding construct Collins 830,49 ° : ,; é 
H 0 20 Culvert St., Cincinnati, 0. ii = truction of, D. C. Stauffer... 830.747 | _ kRHARD MENNEN CO.. Newark, N. J. 
Foot and Power ©: aud Turret Lathes, Pian- | © ee lard, means t cut, W. CG. . Multiple Disc Clutch, Three-poin —-— 
SHEPARD LATHE Cu, ries ; H sae ot begs Buttonhole stitching machine, ( A. Dahl 3 pension of Motor and Transmission (Unit) 
J ‘ sy sten suspension, H. Bozzalla. 830,491 Metal Bodtes No Notse No Vibration 
‘ a ete cons ‘ ? 4 s 
eg ag truction -_ Seed sis: g20.516 Equipped with Ajax Tires guaranteed for 
Car d vel A. L. Whitney 830,604 5,000 miles riding. 
4 Can lock, milk, Berger & Uhazy hie 
Z. f Car x. tightening apparatus, milk, 8. C Send for our beek, “Facts and Testimeny,” 
. bir, Car be ist 4 S Stevens: ~ Poe which contains letters from 82 owners who enjoy 
. ~ ° Car bolster railway, J “O Neikirk telling whet they know of the “Maxwell.” Free An Si h 
Manufactory Katablished 1761. Car brake beam, railway, J. B. Barnes to those sending for our catalogue. y ze or S ape 
i gee- -Colored & Slate t ils. Rubber Bands, | Car construction, A. B. Ostrander . 
Colors: improved Calcatating Kules. [Cat coupling, 6. D. Whiting. i eae. = > Steel To 
ad a t cm lit 4 ’ ermanson _ 7 3 o ‘ 717 
aend for drvortptice fercclar S Car coupling, GA.” Hermanson. 880,713 to $0.71 $1,450 $780 wers 
44-60 East 23d Street, Now York, N. ¥.| Car coup! W. 8S. Sel . 30,857 . 
Grand Prize, Highest Award, St. Louis, 1904 ‘ pling, 8. FD “ Write Department Any Height 
‘ gm, vestibule, L. C. Bassford 
a a. om MAX - BRISCOE \e 
,~ [Car freight guard, open, W. Sheridon WELL -BRISCOE MOTOR CO The Baltimore Cooperage Co. 
ar ind, W. H. Miller . Members American Motor Car Manufacturers’ A 2 
Ca om M W D. , Ame a » t anufacturers apociation ae ae 7 
t Kouns - MANU FACTURERS 
Car mover, L. J. Muehr FACTORIES 
JRO OFING |‘ ir, steam motor i e Wagenhals.... Main Plart: TARRYTOWN, N. Y. BALTINORE CITY, MD. 
ir step extensior $ Vatso x 3 
tv. ans m. > ai gm Mh Ss. M Dew ai < — —_ _ Pawtt nr R. I. CATALOGUE GRATIS 
er sun are leno againet On Cara und like vehicles, body support for, AGENTS IN ALL LARGE CITIES 
, a f rez 
« e ee enn aad Cara, ete lock for doors of, I Neyrat 
Write for it. Carving machine, F. H. Richards ‘a i i- 
Walcen’ Cine Mie ci, & Fo co. Casein curd drier, L. Axtell 2 830761 . FURNACES—EASY 
se ori Casein, ete. ‘manufacture of piasiic masses it’s Easy to Kee (ool! 
Sven y, ’ Geiiandion 820.493 = - buy—direct from maker. Easy to pay 
asting ‘chilled rolls ‘ o " ‘or—no middlemen’s 
( ties hilled roll mold for R. H. en qo | The simplest, smallest, safest, neat- poe a an ogg nat — my A run 
Sateiiniel iietennen iS.” dee 0.09% | est and most successful Motor Fan and ; Oo., 916 T “90 arming 
ie Ceiline protecto Hiams made is the Pagiices Patent Ventilating Oo., 916 Tacoma Bidg., Chicago, 
fi fi , mat ' G. Swallow aantaee Sear Water Motor 
1 emen US6 an. an be installed in a few 
| | ‘ Cement Stare 830,620 | minutes. No operating expenses. RELIABLE CARRE: ENGINES 
dl 6 || Charts g courses on, H Made of high-grade brass. Price 
| ‘ z I 830,718 | tein. Fan y complete coup- : 
of BP é canceling or stamping device R lings, 810 
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Inexpensive . 
Classified Advertisements 


Advertising in this column is 0 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 











SALE AND EXCHANGE. 


A TECHNICAL SCHOOL @esires to purchase 
second-hand physical apparatus, especially electrical. 
Give full description. Those haying such apparatus for 
sale, address M. I., Box 773, New York. 


FOR SALE.—Patent No. 724,914 Double Stroke Wind 
Mill. This device doubles the power of wind mills, 
utilizing both strokes, simple tn construction, handle 
more water with less wind than any mill. 0, Johnston, 
Coleman, Tex. 


MOTION PICTURE MACHINES, Film Views, Magic 
Lanterns, Slides and similar Wonders For Sale. Cata- 
logue Free. We also oar Magic Machines, Films, Slides, 
etc. T. 8. Harbach, 809 Filbert 8t., Philadeiphia, Pa. 


FOR SALE STATE RIGHTS. —Patent embracing car- 
enters’ gauge, square, bevel, miter box, angle and 
raming table in one smal) tool. Simple and inexpen- 
sive, enabling anyone to build a house or similar work. 
Will sell on sight. ©. Johnston, Coleman, Tex. 


FOR SALE.—White Rubber Tubing, inch and 1 
inch, at special prices. 50 foot lengths. amples furn- 
isbed For further particulars address Burlington Drug 
Co , Burlington, Vt. 


POULTRY PAPER, 4 pages, illustrated, 25c. per 
year, 4 months, We; sample free; 64-page practical 
poultry book free to yearly subscribers; book alone, 
l0c.; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y. 


IF YOU WANT to buy a machine, engine, boiler, 
power equipment. electrical, steam, pneumatic or other 
machinery —anything in the machine line—Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, ete., from all the first-class manufacturers. We 
charge nothing for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago. 


MANLOVE AUTOMATIC DRIVEWAY GATE.— 
Always in order: operated by any wneel. Safe, hand- 
some, valuable. i0,000 working. (Canadian rights for 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, Ll. 


BUSINESS OPPORTUNITIES. 


WANTED.—Articies to manufacture in either iron 
or wood by well-equipped foundry, machine and wood- 
working plant. For terms address Ypsilanti Machine 
Works, Ypsilanti, Mich. 


YOUNG MAN with capital and business experience, 
good salesman, will buy interest in established busi 
ness. manufacturing preferred, or will take agency for 
N. Y. and vicinity. Confidential, Box 773, New York. 


LET US BE YOUR FACTORY.~— Hardware special- 
ties manufactured under contract, models developed. 
We are specialists in patent articles. Prompt service, 
first-class workmanship, reasonable prices. America 
Company, Momence, ILI. 


AUTOMOBILE EXPERTS are in constant demand 
at high salaries. Our seven weeks’ course is the most 
thorough and practical, fitting men to drive, handle and 
repair. Day and evening classes. Special course for 
owners. New York School of Automobile Engineers, 
46 West 56th Street, New York. 


BARGAIN for one desiring a small and well-estab- 
lished manufacturing business, fully protected b 
vatents, clearing #10.000 annually. _ investigation so- 
icited. Inquire Manufacturer, Box 773, New York, 


WANTED.-— Buyers for our one and two-seated busi- 
ness and pleasure Concord spring wagons. Send for 
%0-page carriage and harness catajog, free. Box 525. 
Kalamazoo Carriage & Harness Co., Kalamazoo, Mich. 


HELP WANTED. 


OPENINGS in offices of best railroads for bright 
young men with or without experience. Excellent 
chance for advancement. Write us to-day. Hapgoods, 
905 Broadway, New York 


ENVELOPE Machine Adjuster or Machinist who has 
had some experience on envelope machinery. State age, 
experience, and salary expected First-class reference 
required. Mareus Ward Co., 116-124 38th St., Brooklyn. 


WANTED.,-—Good executive to take charee of order 
and shipping departments of large electrical factory in 
Canada. Apply, stating experience, references, age, 
salary wanted, to Executive, Box 773, New Y 


POSITION WANTED. 


YOUNG MAN GRADUATE of a celebrated technical 
schoo! desires position where be can advance himsel 
7 hard work and attention to duties. Address Me- 
chanical Engineering, Box 773, N. Y. 

A COMPETENT ENGINEER wants good position. 
A pliant generating its own electric light and power 
preferred. For further particulars address P. O. Box 

ih, San Jose, California. 


PARTNERS WANTED. 


WANTED.—A partner for the manufacture or - 
entee wil) sell the entire patent rights of an interesting 
gerior game (patented.) A. Ehebald, 630 E. 139th Street, 

ew York City. 





PATENTS FOR SALE. 


TO CAPITALISTS AND MANUFACTURERS.— 
Schnell’s Patent Lamp Co., Ltd., are open to receive a 
reasonable offer for the sole American rights to their 
valuable incandescent lamp burner, patent No, 822,870, 
Correspondence a ag | invited. ddress “ Lamp,” 
tare Lee & Nightingale, Liverpool, England. 


BY TENDER, Saie of American and Canadian Pa- 
tents, of an up-to-date money-maker. Send at once for 
cuts, circulars, particulars. Willis, 46 Dundas Street, 
Toronto, Canada. 


NEW PATENT.—My Rubber Angle Worm, just 
tented, for sale cheap. If taken at once will take 
7). For further particulars address ©. H. Olsby, 
alley City, North Dakota. 


PATENTS SOLD ON COMMISSION.—If you wish 
to buy or sell a patent write for particulurs to E. L. 
amine, 7 Broad Street, Boston. Patent Sales Exclu- 

vely. 











To Book Buyers 


We have just issued a new 
48-page catalogue of re- 
cently published Scientific 





and Mechanical Books, 
which we will mail free to 
any address on applicaticn. 


MUNN & COMPANY 


Publishers of ScleENTIFIC AMERICAN 
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Guns, cartridge extracting and ejecting 

mechanism for, H. Lehmann ......... 830,510 
Hairs and the like out of bundles, appa- 

ratus for drawing, A. Dinklage ........ 830,578 
Hanger for garments and other articles, 
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Heating apparatus, T. Fibelly ............ 830,984 
Heating system, A. G. Paul............ . 881,017 
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Hose to couplings, tvol for attaching, BE. 
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Hub box attachment, N. Harris 
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830,582 
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Lacing hooks and eyelets, machine for set- 


830,803 
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830,543 
830,850 
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830,802 
830,518 
830, 648 
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Dales BEREORMAN 


If you personally owned the entire equipment and personally 
controlled the entire organization of the American Cigar 
Company— 
om if you used this equipment and knowledge to produce 
cigars exclusively for your own smoking— 

You could make no better cigars nor make them more care- 
fully than we are now making them for you. 

We believe that the possession of the largest equipment, 
organization, resources and business ever known in the cigar 
industry, binds us to a public duty to give the public the best 
cigars possible to make, Furthermore, 


It Is Good Business Policy 


We are good enough judges of human nature to appreciate 
the fact that meritorious service is the best and most permanent 
foundation of commercial success. If we give better cigars at 
lower cost than can be given by any other manufacturer, we 
shall secure, by perfectly et and common-sense methods, 
what is virtua 
with its cigars. 

A franchise based upon public preference is 
stronger and more enduring than any that can be 
secured by legislative enactment, and it is this sort 
of franchise, obtained in this way that we want. 


Gaining Success by Deserving It 
Cigar smokers know what they want. Taste 
is constantly improving, demanding better goods 
all the time. There is no way of forcing people 
to purchase any brand of cigar which does not 
appeal to them on its own merit. 
From the beginning we have devoted the 
entire force of this organization and equipment tothe problem of 1 
improving cigar quality and lowering cigar cost. 


An “All-Round” Production 


The products of our vari- ous factories include every 
variety of cigars—from the little cigar such as_ the 
“Royal Bengals” to the highest type of “Seed and 
Havana.” 

An important ad- vantage in this compre- 
hensiveness of output lies in the power it 
gives tous to grade our tobacco very ac- 
curately. This as- sures unvarying uni- 
formity—a feature much appreciated 
by the discrimin- ating smoker. 

_ The tremen- coun Sana ano ae dous improvement 
in quality, due to our new and ex- 
clusive processes of curing, blending and ripening American grown 
eaf, extends through our entire line. These pro- 
cesses are performed in our own gigantic ‘‘stemmer- 
ies.” They have superseded the old, crude hap- 
hazard methods which have been followed with blind 
devotion since the days of Sir Walter Kaleigh. 
These scientific processes have improved the 
domestic cigar at least 100 per cent., giving a 
“mellowness,”’ mildness, freedom from bitterness 
and a developed fragrance to our 5c. cigars, for 
example, which were by no means common even 
in the 10c. cigar a few years ago. 


ly a franchise from the public te supply it 





An Unbroken Line of Successes 
This improvement has been demonstrated to the smoking 


public with ever increasing emphasis by the appearance of brand 
after brand of cigars selling at 5c. possessing a superiority which 
has made them instantly popular and permanently successful. 
These are of different brand-names and different characteristics, 
but are ali marked with our “A” (Triangle A) merit mark and 
possesses the fundamental —— of fragrance and “ ripeness’ 
for which the “A” (Triangle A) stands unerringly. 

This “A” (Triangle A) merit-mark appears on the front of every box 
containing such cigars, and may be accepted implicitly as a guarantee of me! 
lowness, “smoothness,” quality, fragrance, and uniformity of character. 

Among the “A” (Triangle A) brands each smoker is sure to find the cigar 
he wants. The list is so long that only a few of the more prominent can be 
mentioned here: 

The New Cremo (Victoria), Anna Held, George W. Childs (Cabinets) 
Buck, Spanaflora, Tarita, Stickney’s New Tariff, Cubanola. ‘The Continental, 
Chancellor, Caswell Club. The Unico, Benefactor, Captain Marryat, Roxboro, 
General Braddock, Orlando, And the Palma de Cuba, and Isle of Pines 

“&” (Triangle A) brands offer the widest obtainable range of choice 
and absolutely dependable quality in whatever brand suits your taste. 


AMERICAN CIGAR COMPANY, Manufacturer 
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Vehicle storm top, W. A ieee s: 
Vending machine, R. Ziel So 
Ventilating device, R. ‘T ao 7 SY 
Ventilator grate, 5S. Petersen 83 
Vessel, marine, J. W. Martin 8 
Vise and drill, combined, P, J. Harrah 83 
Vo ter, G E Campbell -- & 

attachment. F. C. G, Zimmermann. 83 
a. oO Doll ‘ én ° SO 
J. R. Ezzell.. “ Sr} 
ing, F. M. Krasmer. . 83 
a support, adjustable, Keller & 

Schueler : . 8 
Walls, printed frieze for, H. M. Schmitz 

et a . ° ° . 0,951 

| Washboilers device for removing clothes 
| from, O. Cirlson oe cesses ee 30, 880 
Washing machine, R. N. Brent : 830,876 
Watch and indicating device, T 

H , ee ine 
Water purify ing ‘apparatus CC. L. Kennicott 
Water softs and clarifyine apparatus, 
Wee d cutter, J T. Short. ° 
Weigher and register, automatic, H B 

Ruggles ‘ af 
Weighing and bagging mz ach ine, R. G. Seott 
Weighing mechanism, Soderquist & Fettel 8: 
Welding, machine for electrically L. 8. 

Rolland ° ° weaver 
Well cap, H. A. Gray.. : re 
Wheel sand box, L. BE. Waterman 
Whiffletree hook, J. G. Myers eee 
Winding machine, ball, F. J. Faulkner.... 
Window for banks, automatic, G. K. Rus 

sell . secee 
Window ventilater, 8S. B. Goman 
Wire stretcher, ¢ A. Miller 
Wire stretcher, 8S. H. Taompson 
Wire tightener, L. G. Dunn 
Wort, treating and 





“Drain Iee Bag,”’ for ice bags having a 
drainage, American Rubber Co.......... 13,078 
Eye-Septic,’’ for eye medicine, T. L. James 13,081 

and Dad's Lininfent,’’ for liniment, : 
| iy: OL dave bed oe 4t tee been eehseis 13,082 
| “Noxall,”’ for flour, Scott ‘County’ Milling Co. 13,083 

PRINTS. 

“Antiphlogistine Girl No. 1,°’ for medicine, 
Denver Chemical Manufacturing “ae 1,780 

“Antipblogistine Girl No. 2, for medicine, 
Denver Chemical Manufac turing © 1,781 

“Antiphlogistine Girl No, $ for sadicine, 
Denver Chemical Manufacturing Ghosess 2,708 

~ Aatipesagees Girl No .” for medie e, 
enver Chemical R ue. turing Co...... 1,785 
“French Electro Medicated eagen,” for 
medicated crayon, H. A. Ward.......... 1,786 
‘‘Rex Bitters."’ for bitters, Rex Ditters Cc 1,784 

“Yeast Foam Raises the ’ for ye ast, 

















combined bunk and chock block 

for logzing, T. G. Haywood...... 830, 786 

Tube cleans ee “soos . 
Tuck marker. A. G, Lamb.. 830,507 
Tufting apparatus, H, J ME. «ssendee 

Turbine buckets, means for attaching, J. 

G. Callan 65s cRcp dane ceeeeses ces 830,878 
Turbine, elastic fluid, O. Junggren. .+e» 830,900 
Turbine engine, steam, Eberhardt & Wee- 

horst ee . 

Umbrella, ¢ Tr. von Wi ilime nich. 
Umbrella stand, T Monaghan. 
Urinal, L. H. Pleins eee 
Vacuum drier, BE. Passburg 
Valve, 8S . Plough ‘ 
Valve ontre ing device, gas, 1. C. Petersen 
Valve “for gas supply pipes, automatic 
safety, A. W. Jenezewsky 830,719 


Valve for steam boilers, 


blow-off, J.B. 


























aging, H. E. 
Shepherd oT 
Holton 


Wrench, J. H. 
Wrench, J. A. 








DESIGNS 











Brush back, A, E. Hathaway . aa ieee ae 
Button-hook or similar article, handle of a, 
A. E. Hathaway Dee tenweenee 
Finger ring. J. L. Herzog paar avoswe 
u r similar article, ¢ J. Noe. ccccccese 
Mirror back, Hathaway .. fous 
Refrigerator, C. H. Boeck 
Rubber matting, A. J Whisler. Savon 
ewing rack, W. C . 
aw ae r tumbler “Lyon... 
hi indle for a, 





similar 


f t artic “he 
a Str sbhaker ’ 


TRADE MARKS 











Antiseptic germ, insect ind worm destroyer, 
Medical ¢ 3 
Beer beer, Harvard ; wing Co. i 1 
teverages, certain named, Griggs, Cooper & 
Co 56,541 
Candies of all ee including chocolate 
candies, J. Govatos ae sone 
Canned hominy Sunlight Hominy Co.. 
r certain named pur- 


Chemical 


‘ i. yand fo 
Ww 


and chewing to- 





Ch thing 





certain na.ned “Bedell ‘Co 5 
Cott damask, Rosemary Manufac turing 
Cotton piece goods, Kunhardt. & 
Cotton piece goods and Mouhetn, 
Hesslein & Co ‘ 
Cotton sheetings, H. Norden 
Electric al accumulators, C. Jeantaud 
Electrical apparatus, machines, and supplies, 
corts 1in named, Simplex Electric Heating 
‘o ‘ 56,815. 5 
Files and rasps, Areade File Works. . $eene 





as generators Acme Gas Co 
Ki i1ives, scissors, and shears, H ” Hessenbruch 2 
Leather polish, Whittemore Brothers & Co 56,543 
Locks padlocks, and keys, Miller 


Lock 
Co : eee DODO 








Mirror plates, Se ‘mon Bache & Co.. 

Pens, Perry é do ctaesss 

Powder, tooth, V ail Brothers $90608e 

Powders, tooth, Jordan Marsh Co 

Salve, Hutchins Eczema Salve Co 

Salve for treatment of boils and carbuncles, 
Carboil Salve Co, * se eeeseeseves 

Starch, laundry, Griggs, Cooper & Co iain 

Syrup, honey, and sorghum, Griggs, C ooper r 

Co eee ay ° . i 
Tobacco, sn gz, Axton-Fisher Tobacco Co.. 56 





Tonic beverage, carbonated, A. R, - Cane 


ney Co ° eesees 
Washing compound, | 
Co Coes er seereeereeseres 
Whisky, C Kampe r’s ‘Sons 
Whisky. H. W. Huguley Co 
Whittier 








Yarn, certain named, 
LABELS. 
“Albany Heel Plates,’ for heel plates, F. 
We WMENOO oi vescs seesvansceonénncets - 18,064 
“Buckhead Chloride L ithia WwW at 
eral water, T. h 13,080 
*“*Rugbane, for inse cticide, L. Terhune..... 13,079 








‘ Dough,’ 
Northwestern oe 


Yeast Co. 





A printed copy of the specification and drawing 


of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
a. Address Munn & Co., 361 Broadway, New 
ork. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions nemed in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. J 











TRADE MARK 











The Mark of Closet Sanitation 


What disinfection means to the surgeon—what vaccination means to the 
public health—all that and more does the Sy-CLo Closet mean to the sanita- 
tion of the home. The Sy-CLo is more than the best closet—it is a wonderfully 
efficient and perpetual safeguard of health, 


Unlike the ordinary closet, the Sy-cLo has a double cleaning action. 


Instead of being merely flushed, its bow! is instantly 


and completely emptied 


by a powerful syphonic pull from below, and at the same time, thoroughly 


washed by a copious flush of water from above. 


The outlet of the Sy-cLo 


closet is closed by a water seal of unusual depth, that makes the escape of 


sewer gas impossible. 


Being of a single piece of hand moulded china, the Sy-cro is without 
crack, seam or crevice that might collect impurity and furnish a breeding 


place for germs of disease. 


The Sy-cLo closet has no surface to chip off or crack, is not affected by 
acid, water, or wear, and with ordinary care, will outlast the building in 


which it is installed. 
The name “Sy-cLo” 


on a closet guarantees that it is made under the 


direction and supervision of the Potteries Selling Company, of the best ma- 
terials, and with the aid of the best en 
skill, and has the united endorsement of eighteen 


of the leading potteries of America. 


ineering 


Booklet on “‘ Household Health” sent free if 
you mention the name of your plumber. 


Lavatories of every size and design made of 
the same material as the Sy-CLo Closets, 


POTTERIES SELLING COMPANY, 


Trenton, N. J. 








The Niagara Hydraulic Engine is the most wonderful automatic pump. 


NIAGARA HYDRAULIC ENGINE CO., 


LET US BE YOUR FACTORY 
WRITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
MobDELS EXPER 
FOR FREE BOOKLET 


STAMPINGS, 
WRITE 
THE CLOBE MACHINE & STAMPING CO. 


WoRK 


970 Hamiiton &t., Cleveland, O. 


“eee” BALL BEARINGS 


For thrust or welght or both. 

No fitting. yy juet push them on, 

Al ae Shaft and =p. 
ta, In 1-3 tn for sample 


PRESSED STEEL MFG. CO., 645 The Bourse, Phila,, Pa. 


AUTOMOBILE INSURANCE 


Every owner of an Auto sbould insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, how- 
ever sustained. Premiumslow Fullest reliability. 

Hi. W. BEALS, 76 William Ftreet, New York 

















| WE MAKE GOOD 


| medath We do experi mental work, and do it good. We 

manufacture and sel! electrical and mechanical appar. 
atus at the correct prices. Agents wauted everywhere. 
United Electrical Mfg. Co., . New York. 


SHOP ROOM TO LET 
FULLY EQUIPPED MACHINE SHOP 
NICHOLAS, 30 Greenwich Avenue 


(ares Corliss Eo es, F Brewers 
an tliers Machinery es VILTER 
MFG. CO.. 8% Clinton St., Milwaukee. Wis. 
MODELS & EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 

E. V. BAILLARD, 24 Frankfort street New York. 
RUBBER. Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 228.229 South Street, New York 
AyeR wi pen ieee. CHICAGO 


53 Vesey Street 


Ss. A. 

















ero. me M 
WORKING 





Ss. EK. WORRELL 
Hannipal, Mo. 


DRYING MACHINES. 








Experimental & Model Work 


Oir. & adwice Sree. Wm. 1. Gardam & Son. 45-51 Rose St,N.Y 


largest equipment; lowest pric. 


NVENTOR es. Send sample or 


mogel for low estimate and best expert advice EE 
THE EAGLE TOOL CO., Dept. A, Cincinnati, ¢ 








We manufacture MeTAL Spe 
CIALTIES of all kinds, to order; 





Water Su pply Pum ps 





Automatic. 
No Repairs. 
Send for catalogue if you want to impro your supply 


140 NASSAU STREET, NEW YORK 


PROPOSALS. 

\ TANTED.—Ship Draftamen, $3.60 
ant Ship Draftsmen, 
competitive examination wi 





be hel 
1906, for the purpose of establishing an eligible re 
of ship draftsmen and assistant ship di uf teu er 
vurtage ee rmation address 
OMMANDANT, Navy Yard, Brooklyn, N. ¥.” 


Bal 








~—DON'T DRINK 

Our Filters Purify, Deodorize, 
Decolurine. Booklet Free 

Bubring Water Purifying Co. 





65 Murray Bt., New York 

















A Mail Order Business. 


Acknowledge by shrewd business men 
one of the most pleasant and profi ab; « 
business in the World. Stop working for ot here—bi« 
— money comes with orders— our plan for starting 
veginners is a sure Winner and offers you a chance t« 
get in business for yourself. Full particulars for stamp, 


A. FRANKLIN-HOWARD CO., Kansas City, Mo 


LEARN WATCHMAKING 


We teach it th oroughly in as many months a« it 
formeriy took yea ee | Oem isa with tedious appren- 
mone vase. A ay nine Positions se 
terms. Send fo 
ATCHMAKING we Hoon, 
A few months in 


LEARN PLUMBIN struction at our seboot 


under the supervision of expert plumbers wil! enabie 
you to earn regular plamber’s wages. We have a special 
department to aid our i ents in securing a position 
after Tedusting. Write to-day for FREE (Lius- 
TRA’ ALOGUH ST, LOUIS THADE 
sc HOOL, O72 Olive Street, ™t. Leuis, Me. 


Start 








ST. tou! is &t. Louls, Meo, 











NOVELTIES & PATENTED AR ICLES, 
MANUFACT 3V CONTRACT. PUNCHING DIES, SPECIAL MACH/NE® 
E KONIGSL ‘OW STAMP! NG & TOOL WORKS, Creve LAND .0 


Telegraphy 
TELE 


Re | Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
4. Parlor Tricks Catalogue, free 
MARTINEA & CO.., Mfrs.. 496 Sixth Ave., New York. 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Mlevators, and hoist 
direct from teams. Saves handling at le«s oxpamse. 
| Manfd. by VOLNEY W. MESON & Ow Ine. 


Providence, Kh 












Cireular tre Wentorts 

automat: t 

#200. OM TeR A i 
BY Cort. 

innds 81. New Vouk 












224 Scientific American SEPTEMBER 22, 1906. 














STEAM USERS 


Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 





istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


We Cat MOULDED 
AND SPECIAL RUBBER GOODS Ia 
OF EVERY DESCRIPTION AND fi” 
CAN FURNISH ANY SPECIAL 
RUBBER ARTICLE TO YOUR 
SATISFACTION. 


NEW YORK BELTING 
Manufactured exclusively by 
PEERLESS RUBBER [IFG. CO. 
Now Ready! 16 Warren St., New York 
Cadillac supremacy once more asserts 


itself in the announcement that Model H, 
the final and perfected four-cylinder car ghana apt Nef St 


for 1907, is ready for immediate delivery. NAIL HOLDER: $ 
















In improvement and mechanical finish this magnificent car out distances : © 
by at least two years any other car on the market. It has new features, 3 AND SET } 
but every one of them has been thoroughly tested and tried by months of ° ro 

| “no akes it a veritable wonder in hill climbi 4 ee ringer cents bays ale @ 
s tremendous power makes er e wonder in climbing ; wie to dea gue No. 11 B of Fine Tools free ° 
iF YOU OWN A ROOF, USE ‘ countless miles of travel over the roughest mountain roads in the country a, janie Ls dy > 
ean, neey Nacsa ond cane repairs. WGA eee without balk or delay prove its never-failing dependability. @n automobi.e @ [PTHE L. S. STARRETT £0., > + Athol, Mass. @ 
yor y= a nie ¢ . whose smooth and well-balanced action is almost marbelous when compared with what has | Coee@ SPOOSSPO SPOS 
® acto asona are 6 iP. ben ticartacintiataintatnd ° 
ght est W rite to iny. Address heretofore been accepted as the highest type of motor car. iielinllhiaitpeneatinncilietsteeaealal 
ASBESTOS MFC. ‘4 ROOFING CO. , Ameng tee many Spotnees pe the 1907 Gosiiies are ease of ante, due to 

_ Maatncturers of Everything in the Asbestos Line our perfect planetary transmission; a marine type governor, regulating che ‘Mo d Ci v Di h h 

16 CARR STREET ST, LOUIS, MO. speed ¢ f the engine under all conditions; a new and exclusive double-act ing oun ity IS was er 


steering device that greatly increases safety; an independent steel engine 
suspension, which maintains rfect alignment of motor and transmission 


tc THE WORD fa) at all times, saving much strain and wear 

x Model H is practically noiseless in operation; embodies the maximum of 
ud comfort in riding. 30 horse power; capable of fifty ~ sles an hour. Price, $2,500. 
{= > Enjoy a demonstration by your nearestdea . His address and descriptive 
ow vy booklet N sent on request. 
< ~ i 
= . m 


The Only Scientifically Constructed 
Dishwasher on the Market 
No More Drudge 
Dishwashing Made Easy 
W ashes all kinds 
agiass and silverware caw 
used was wood or coal 











ENGIN a of he “Woltt. 7 onan Other Cadillac models are: Model K, Runa'vout, $750; Model M, Light 
" "Portal Touring Car, $950. All prices f. v. ®. Detroit and do not include lamps. 
CADILLAC MOTOR CAR COMPANY, Detroit, Mich. 
Member Asso. Licensed Auto, Tifrs. 


*, Sawin 





and State Power Needs 





CUARTER OAS eee INE €O., Box 148, Sterling, Tl. 





All Varieties at @wess prices Hest Maitoa 
Agents wanted torege 

countries . ft 

testimonia particulars 


Nealns Track and Wagor r Stock Scales ma “gs, ay 

Also 1000 useful articies, inctuding Safes. | - = >a 

me ng M ~ rea, Bicycies, Toots. et pave . a 

Money. Lista Fre CHICAGO SCALE CO. Chicago, Ill. | GRAY yp vueme testimonial, 
Mound pert Dishwasher Co., Dept. 628, St. Louls, Mo 
























. , ~ ; Se ONLY 
George White Company Marine $5,400 . 
Fine Experimental Machinists Motors pend It Will Tackle Any Screw 
Ovrios awn Works poe -— NO MATTER HOW TOUGH THE PROPOSITION 
Got Ptonotn — —_ 


J nPbartname 
ar SHO 


Reversible en- 


22 and 24 Morris St., JERSEY CITY, N. J. 
‘Phone 14 


| A Few Things That We Can Do | 


2 to 24 HP. 
ENGINES} | 


| A practical screw-driver. Reversibie, automatic, m 
gine. jump | terchangeable. For driving and drawtng screws Two 
| distinc and separate spirals each working independ- 



























































spark. Perfect omen lubrication. 
We } fuventigate. retine and perfect Crude Ideas or a ank =. shaft drop forged ently. Each with three bits. Send for catalogue. 
‘ - tions n — —— to Me — = V -—~ . | See! Connecting rod, bronze. ; Pistons greene GOODELL-PRATT COMPANY : Greenfield, Mass. 
Kperimenta or echbanica rawings, ork- | to t All bearings either yronze or vest a i 
ing Models of Patented and other Lnventions, | babbitt Gest Material and workmanship steeee eane 
Special Machinery, Jigs, Tools and Dies. } throughout. Catalog Free 
Special Meteors. Hy: io rbon, Steam, Compressed | P | . Lif a fa cf tt 
vs cin and Turbine Motors. , ; | Gray Motor Company 0 on e | e 0 our a er 
Perfect and Construct 7 ea Air-Ships, and 19 Leib Street Detroit, Mich. 4 fey fem it aver f it a 
Flying Machines. stalling an Battery 
| Charger. —. on 
» e *) ; a j J our car th r battery 
| Call and See A Few Things We Have Done | on ee teat ye 
z cs and reliable ree o nt at your 
Write to day for fu inform vation, 
TAPES AND RULES The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton Ohio 








ARE THE BEST 
for sale everywhere. Send for 
Catalog No, 16 
LUFKIN RULE CO. 
Saginaw, Mich., U.S.A. 


New York and London 





CRUDE ASBESTOS 


DIRECT FROM MIN 


prepareo | R,H. MARTIN, ILLUSTRATED CIRCULAR 
ASBESTOS FIBRE | orrice, st.Paut BUILDING 
tor Manutactvrers use 220 B’way, New York |THE >. Hie Mm. Co. 


- Y terkhias| — Tools! Tools! Tools! 


ma A Nickel a Minute 


can be made wherever there are crowds 
if one has a single 



































nickel. Makes fc tans es for its owner, 
Is melosed in polished oak and glass 
case, Particulars from 


cS). S=/ meee 


wa) L j Prism JAGER Ma bivine| 
ee > ex] Field Glasses 4-Cycle Engines 


and all you want to know about 
them. Our Tool Catalogue No. 
22 is a ecloth-bound book of 950 
pages. If you want to “know | —— ee 


M. 8. KLINE 
45 N. Division St., Burvao, N. Ys 



























‘ skillfully designed and well it all” about Tools you should 
a ar built. Single lever control, com- send for this book at once A MONEY MAKER 
Pe I xtra se a Dining sutomatl Le nt Sent post-paid on receipt of —_ Hollow. Concrete Beliding a 
: with spark ivance. Jevelops 4 “i Best, Fastest. Simplest ea 
BE | ‘ rE wide speed ranwe 10 reliability — pny ny le ang Machine. Fully guaranteed. 
tet teeenge 'O Ca under most trying conditions om yo st purchase from a co. 
Ba I Prism Sizes 3 tod 8 0 ‘ 80 or ove THE PETTYJOHN 
‘ ; ‘ ' b . izes StoMh. p. Send for catalog u ft $10.00 or over 615 N. 6th Street, Terre Hante, Ing Ind. 
: ; pigees 281 Franklin, cor. Balterymarch St, | =%| MONTGOMERY & CO.|——— 
fathers as the modern rifle ts f the 4 lock ! v se =e | ~ : 
re ~ Me adige ah > dee of - m4 Boston, Mass. = 105 Fulton Street, N. Y. City Convert Bi | wt Motorc cvcle 
Your icyc e y 





t be worth isp wetahe 1p gold to you _: 
at ad cost by attach! 


the self-srarting Ete 
° Power 
This ineludes al! parts ty 


y Bost W ASHINGTON | hae AS I durable 
‘ Preeti : Be instantly. A High-Grade hanical Production Does . 48 Ibs. 
; 8 , hir p . s 

? B a = the work of high-priced machines Handiest thing an engineer can pa reed gh bill climber. 

own, Great for out door work Carried in your pocket Guaranteed Hundreds in use. Send stamp for outfit cat alOeee ' 


Z guts > sTreaAMs SHOVE, = for two years, Calalog Free. Pree Trial-- Machine sent at our expense. MOTORCYCLE EQUIPMENT 0., Hammondsport, 


Automatic Adding Machine Co., 475 Broome St., N. Y. City 
Toledo - Wipe | Penmaes 5.” 


8x 4 Inches . B. F. BAR 
Vulcan Place f THE BES T "LIGHT fe 


Ss... 
ai eg a mea ELEVEN- PINCH SRTHE 
CUTT 
The | C0. 
Vulcan — | Produces a powerful, white, steady light, brighter 
than electricity or a ee than kerosene 


For foot or pores 
wanted. Has power 
cross feed and fouls 
= we and absolutely safe. 
Makes and burns its own gas at a cost of 2c per week, 


- gras * moder 
No Grease, No Smoke, No Dirt, No Odor 
Over 100 use sont stgtee™— ore jour warranted. ~ 
cite rue past Lunt co. NTE. bth St., Canton, Ohio. 


1G te a coon Clinten Stree: oo 


Ban clears the dials to zero 


END 10-DAY FOR DESCRIPTIVE CIRCULAR 7 
BAUSCH & LOMB OPTICAL CO. lane! “GEM” Adding Machine 
Rochester, N. ¥ on al With a Resetting Device 





























European Branch, 
Victoria St., Loudoay B. 

















—_ 


Si melmetienee 


RE 


TIN. PRP Gr, oR 
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